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Back in 1941 a midwestern city increased the pre-chlorination 
dosage approximately 1.0 ppm at its water plant, to maintain a free 
available chlorine residual in the delivered water of 0.75 ppm. The _ 
purpose — which was accomplished — was to control a taste and odor 
problem. In addition, however, remarkable bacteriological results were 
also achieved. From that day to this —a period of over six years —not a 
single gas-former has been found in the hundreds of samples which 

have been taken. 
. Lucky, you say? Perhaps, but it still typifies the things 
which are possible with the Break- Point Process —things which you'll 
find your W&T Representative able and willing to 
discuss with you in applying “Break-Point” to the 
problems in your own plant. 
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HE settling characteristics of vari- 

ous suspensions, flocculated and 
otherwise, are important factors in the 
design and operation of equipment for 
water clarifying and softening. Accu- 
rate knowledge of such characteristics 
is of special importance in the more 
modern types of equipment using the 
sludge blanket or the slurry pool proc- 
esses, where retention times are low. 
The settling rates of slurries, suspen- 
sions and sludges determine not only 
the permissible upflow rates in water 
treatment units, but also the methods 


' and equipment used in concentrating 


the sludge to be discharged. It is the 
purpose of this paper to present gen- 
eral information on the settling char- 
acteristics of various suspensions and 
to apply these data to the design and 
operation of water- and waste-treating 
equipment, particularly of the slurry 
pool and sludge blanket type. 


Settling of Suspensions 


The settling velocity of particles 
depends on their weight, size, shape, 
fluid viscosity and density, and on the 
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proximity of a particle to a solid 
boundary or to other particles. When 
not influenced by boundaries or by 
other particles, the settling velocity of 
spherical particles of diameter D is 
given by the relation: ; 


p)D 
3Ca “see. 


where g is the acceleration due to 
gravity; p;, and p are the density of the 
spheres and the fluid, respectively; 
and C4 is a drag coefficient which is 
dependent on the value of Reynolds 

VD 
number, R (equal to poet where v is 
the coefficient of kinematic viscosity). 
For values of R less than about 1.0 the 
so-called Stokes Law holds: Cz; = 
The variation of Cz with R is shown 
in Fig. 1. Values of C, for particles 
not spherical in shape are higher than 
those for spheres. The fact that, for 
larger and heavier particles, Cz does 
not change greatly with the variation 
in R means that temperature changes, 
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114 
and resultant changes in the viscosity 
of the water, are not so important in 
determining the settling velocity of 
large particles. 

Suspensions of various concentra- 
tions of discrete particles settle at a 
slower rate than the individual par- 
ticles would settle, the rate decreasing 
as the concentration increases. This 
decrease in settling speed is due to the 
phenomenon of “hindered settling,”’ 


Jour. AW WA 
Fig. 2, in which the height of the top 
of the suspension is plotted against 
time. The rate of subsidence is con. 
stant at first but then decelerates. 
This latter phase is referred to as the 
“‘falling-rate’’ period, or sludge thick. 
ening and compaction period. During 
the initial ‘‘constant-rate”’ period the 
settling velocity is of particular impor- 
tance in the design of clarifiers and 
various clarifying and softening units 
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which starts to come into play when 
the settled solids of a suspension 
occupy more than approximately 1 
per cent of the original volume of the 
mixture. By weight, this point is 
reached when there are about 1,000 
ppm. or more of silt and calcium car- 
bonate crystals, but the figure will be 
very much less for such materials as 
iron, aluminum or magnesium hydrox- 
ide floc. The settling characteristics 
of a typical suspension are shown in 


10? 10? 104 105 108 


Reynolds Number (R) 


Variation of Drag Coefficient With Reynolds Number 


of the sludge bianket or slurry pool 
types. 

Experimental data on the settling 
of suspensions present in water treat- 
ing units are quite meager. Some 
experiments have been made on cer- 
tain suspensions of importance in 
chemical processes (1, 2). Measure- 
ments obtained by Work and Kohler 
(1) on the settling rate of alumina and 
calcium carbonate suspensions are 
shown in Fig. 3._ 
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during the initial constant-rate period 
is plotted against the “‘solid fraction”’ 
(S.), that is, the ratio of the final 
settled volume of solids to the initial 
volume of the suspension. At low 
concentrations the settling rate of the 
suspension approaches that of the 
individual particles, while at high con- 
centrations the settling rate falls very 
sharply. The relation appears to 
undergo a distinct change at values of 
S, of about 15 per cent. Above this 
concentration the decrease in settling 
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7 Top of Suspension 


Percentage of initial Height 


40 


20 
= 
% 10 20 30 
Time min. 
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Typical Suspensions 


velocity is very rapid. There is no 
reason to believe that other types of 
suspensions do not follow this same 
general law. For values of S, up to 
about 15 per cent, an empirical equa- 
tion which fits the data quite well is: 


where V is the initial constant-rate 
period settling velocity, V, is the 
settling velocity of individual particles 
and k is a constant depending on the 
type of suspension. The “solid frac- 
tion” is a function of the concentration 
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of solids by weight, c, and can be ex- 
pressed as: 


where f is a constant dependent on 
particle size and p for most practical 
purposes is close enough to unity to be 
disregarded. 

In calculations involving the re- 
moval of solids it is important to know 
the weight rate, g, of settling of 
suspension. Expressed in pounds per 
square foot per unit of time, g is equal 
to the product VC. From Eq. 2 and 
3 this can be written as: 


1.0 
PAN 
re \ 
2 
0.01 
0.01 0.1 10 10 
Settling Rate (V) —in./min. 
Fic. 3. Settling Rate During Constant- 


assuming p equals unity. 


It is apparent from this relation 
that g will reach a certain maximum 
for some value of S, and will then 
decrease for larger values. In other 
words, after a certain value of solids 
concentration is reached, further in- 
crease in concentration will result in a 
lower weight of solids settling through 
any area per unit time. The maxi- 
mum value of g can be determined 


from Eq. 4 by differentiation and 
equating the result to zero. For 
Max. q, 


rs 
Op 
es, 
he | 
ing } 
he 
Or- 
nd | 
its 
108 
ool 
ing 
at- 
me 
er- RS 2 
in 
re- 
ler Pie 
nd 
are 
ate 


Thus the maximum weight rate of 
settling depends only on the type, size 
and free fall velocity of the individual 
particles of a suspension. Obviously, 
the use of the above relations necessi- 
tates obtaining the values of k and f 
from measurements. From certain 
data it appears that, for slurries and 
sludges of the type found in water 
softening and clarifying processes, q 

reaches a maximum for values of S, 
sof 10-15 per cent. 


Suspension of Solids in Upward 


Flow 

The settling of suspensions is, of 
course, closely related to the upward 
flow through suspensions. The set- 
tling rate of a given suspension of solids 
determines the permissible upflow rate 
that will maintain the suspension at 
that concentration. Studies of up- 
ward flow through suspensions have 
direct application in the design of the 
so-called sludge blanket water treating 
units, since the water being treated 
filters up through a suspension of 
sludge particles. A common engi- 
neering application of the suspension 
of solids by upward flow is the back- 
washing of rapid sand filters. 

If water is forced up through a filter 
of solid particles at a gradually in- 
creasing rate, the following sequence 
of events occurs: First, at very low 
upflow rates the particles remain in 
position and the water seeps up by 
ordinary percolation. As the flow 
velocity is increased, the topmost 
layer is first carried into suspension. 
Continued increase in velocity brings 
more and more material into suspen- 
sion until finally all of it is taken up. 
The concentration of the suspension 
will depend on the relative magnitudes 
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M al 6 of the upward flow velocity and the 

(6) settling velocity of the particles jn 


suspension. If there is a variation in 
the particle size—or, more correctly, 
in the settling velocity of the particles 
—the heavier particles will remain at 
the bottom of the suspension column 
and the finer particles will be carried 
toward the top of the zone of sus- 
pension. 

A detailed set of experiments on the 
upflow through a suspension of graded 
sand was made at the University of 
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Upflow Velocity and Settling Rate 


Iowa (3), and the analysis of the data 
can be applied to any type of suspen- 
sion. In Fig. 4isshown acurve which 
correlates all the data obtained. Its 
generalized equation is: 


The symbol V is the nominal up- 
ward water velocity, that is, the 
discharge rate divided by the total 
sectional area; w is the fall velocity of 
the material, C is the concentration 
and K is a constant. As mentioned 
in the previous section on the settling 
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of suspensions, the permissible upward 
velocity approaches the settling veloc- 
itv of the individual particles as the 
concentration approaches zero. 
Analysis of the curve in Fig. 4 
leads to several practical implications. 
Thus, for a suspension composed of 
uniformly settling particles the con- 
centration will be uniform where the 
upflow isin acylinder. In an expand- 
ing cone the concentration will increase 
upwards. In a cylinder with graded 
particles the faster settling particles 
will be at the bottom and the concen- 


r 


tration will be greatest there, since = 


will be low at that point. In an 
expanding cone the faster settling par- 
ticles will also remain near the bottom, 
but because both V and w decrease 


r 


upward, this will cause 7? change 


more gradually. The suspension wil 
therefore tend to be of a somewhat 
more uniform concentration in a cone 
than in a cylinder. In other words, 
relatively high concentrations will not 
be obtained at the bottom of a conical 
section. 


Applications 


The settling rate of a suspension or 
of an individual particle determines 
the maximum upflow rate that the 
suspension or particle can stand with- 
out being carried up with the moving 
water. The permissible rise or upflow 
rate in settling and clarifying units is 
thus determined by the settling veloc- 
ity of the particles being removed, 
either individually or in the form of a 
suspension. In softening and clarify- 
ing units of the sludge blanket type, 
the settling rate of the sludge suspen- 
sion itself determines what rate of rise 
the unit can withstand. Increase in 


the sludge concentration or decrease 


q 
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in water temperature lowers the set- 

tling rate, and thus the allowable 

upflow rate per unit area. 

The ‘‘Accelator’’* does not fall in 
the sludge blanket classification since 
it does not employ the principle of 
upflow through a sludge suspension, 
and therefore should not strictly be 


classed as an upflow treatment unit. 


To avoid the limitations of filtration 
through a sludge suspension, in the 
Accelator the slurry suspension is re- 


circulated positively and then gently 
discharged to the interface between 


the clear water and the slurry pool. 
Because this discharge of slurry is at 
a rate greater than the throughput, 
there is never an actual upflowing of 
treated water through the slurry pool. 
The clear water separates from the 
slurry surface, and the permissible 
rate of rise of the clarified water is 
thus limited only by the settling 
velocity of well-flocculated individual 
particles, and not by the settling of 
the suspension itself. Utilization of 
this unique method of separating 
water from a suspension permits the 
maintenance of a slurry pool level that 
is remarkably constant even though 
the throughput and slurry concentra- 
tion may vary. This basic physical 
difference between the Accelator and 
sludge blanket units has not always 
been recognized. The suspension in 
an Accelator is referred to asa ‘‘slurry”’ 
advisedly, since this suspension is con- 
tinuously re-used in the chemical and 
physical processes taking place. Only 
after a portion of the slurry enters a 
“concentration chamber”’ and is thick- 
ened for removal from the unit is the 
term “sludge’’ employed. 

Knowledge of the settling rate of 


slurry or sludge in sludge blanket and 
slurry pool treatment units is of con- 


_*A product of Infilco, Inc., Chicago, Ill. 
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siderable importance, as it determines 
the area that must be provided for the 
settling out and removal of the solids. 
For any given suspension the weight 
rate of settling, as implied by Fig. 4, 
depends on the settling rate of the 
individual particles and the concen- 
tration of the suspension. Itis usually 
advantageous to maintain as thick a 
slurry as possible; however, if it is too 
thick the weight rate of settling may 
be so decreased that removal of the 
excess slurry may require large settling 
areas over concentrators. Data re- 
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settling area, A, to be provided can be 
calculated thus: 

The total weight rate of solids that 
are settling can be expressed as C,VA, 
where C, is the concentration of solids 
in the slurry pool or sludge blanket 
and V is the subsidence rate of the 
suspension, in feet per minute. Since 
this must be equal to the rate at which 
the solids are coming in or being pro- 
duced, there is then obtained the 
relation: 


a 
Sludge or Slurry Level 
> a fe Fic. 5. Streamline Pattern in Clear Water Zone 


lating to the settling characteristics of 
suspensions present in softening and 
clarifying units are important, because 
proper slurry concentrations and nec- 
essary settling areas can then be accu- 
rately calculated. 

If the concentration of solids in the 
incoming raw water, or in that pro- 
duced by the chemical reactions, is C, 
(Ib. per cu.ft.) and the inflow is Q 
(cfm.), the total solids to be removed 
from the unit is C,Q. As these solids 
are to be removed by settling, the 


This equation indicates that the 
necessary settling area decreases with 
an increase in slurry concentration, 
C,; however, it must be kept in mind 
that V will tend to decrease as C, 
~ in Eq. 8 is 
significant, because it indicates that 
the absolute values of C, and C, are 
not so important as is their ratio in de- 
termining the necessary settling area. 
In general, the ratio will lie between 
4 and 75, depending on the type and 


increases. The ratio 
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amount of solids entering the unit. 
Obviously, this ratio varies much less 
widely than, for instance, the value 
of C,. 


Take-off of Treated Water sa | 


In units in which the treated water 
rises more or less vertically from a 
sludge blanket or slurry pool, the loca- 
tion, form and number of take-off 
points is quite important and should 
be given careful consideration. It is 
decidedly of advantage to have the 
clear water escape uniformly from 
over the entire slurry area. Take-off 
points which are improperly located 
or insufficient in number will cause a 
non-uniform distribution of vertical 
water velocities, resulting in some 
regions with high vertical velocities 
and in others with low ones. 

An analysis of the hydrodynamics 
of the clear water region between the 
top of the sludge or slurry zone and 
the take-off point at the water surface 
will indicate basic design principles. 

In Fig. 5 and 6 are shown two con- 
ditions of take-off, simplified to bring 
out the important details. The take- 
off point, X, can be a weir or orifice; 
L is the lateral distance from a side 
wall to an opposite wall, or it may be 
considered half the distance to another 
take-off point; and h is the clear water 
depth. The water movement between 
the slurry level and the take-off point 
will follow, in general, the so-called 
“potential’’ flow pattern and the 
streamlines can be mathematically or 
graphically determined. The stream- 
line spacing indicates the relative 
velocity. In Fig. 5, where Z is large 
compared to h, it is obvious that the 
distribution of rising velocity will be 
much poorer than in Fig. 6, where h is 
equal to or larger than L. The tend- 
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ency in Fig. 5 will be to have a much 
higher vertical velocity at the sludge 
level just below the take-off point than 
at the same level a lateral distance L 
away from point X. 

Certain approximate calculations 


indicate that when ~— is 2, the vertical 


h 
velocity at point R will be about 30 
per cent above the average. It would 
therefore be good practice to keep the 
ratio of lateral distance, L, to clear 
water depth, h, below 2. This can 
easily be done by providing a sufficient 


Water Level 


Sludge or Slurry Level 7 | S 
L 


Fic. 6. Streamline Pattern in 
Clear Water Zone 


number of take-off points. Of course, 
too many take-off points can be 
avoided by keeping the clear water 
depth large whenever possible. In 
the Accelator this depth is maintained 
at about 5-6 ft. 

In large circular clarifiers with a 
peripheral take-off, the clear water 
tends to approach the weir edge or ori- 
fice in more or less radial streamlines. 
The highest vertical velocity will then 
occur immediately below the take-off 
point. The sludge level should be a 
sufficient distance below the take-off 
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_ depth to the sludge level should not be 


point so that the upward velocity will 
not be great enough to draw up the 
solids being removed. A simple anal- 
ysis will indicate a relation between 
the necessary depth down to sludge 
level and the diameter of clarifiers 
having only a peripheral take-off: 

Let H be the necessary depth, Q the 
throughput and D the basin diameter. 
The overflow per unit length of the 


periphery is =D" Assuming the flow 


to be radial and toward the take-off 
point, the area per unit length of 
periphery at a distance H from the 
take-off will be 
approach at a distance H from the 
2Q 
wDH ’ 
which is equal to the vertical rising 
velocity just below the take-off point. 
It appears that good design would 
limit this velocity so that it does not 
exceed the average nominal velocity 
of rise over the whole basin, which is 


4 
H should there- 


aD? 
D 
fore not be less than an: 


The above analysis indicates that if 
the area of a clarifier with a peripheral 
take-off is to be properly utilized, the 


The velocity of 


take-off point will then be 
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D 
less than about 7: If this depth 


cannot be secured, additional take-offs 
should be provided. 


Summary 


The proper design and operation of 
water softening and clarifying units 
requires accurate knowledge of the 
settling characteristics of various types 
of solid-liquid mixtures and suspen- 
sions. This is especially true of the 
more modern type of slurry pool 
and sludge blanket equipment. Some 
basic information is presented and 
its application to design is indicated. 
The available data are extremely 
scarce as yet; however, their gradual 
accumulation will permit a more eco- 
nomical and scientific design of high- 
speed water treatment processes. A 
careful evaluation of various hydrau- 
lic characteristics of the suspensions, 
sludges and slurries in these units, and 
the hydraulics of the units themselves, 
appears to be most worth while. 
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7. history of the Public Service 
Commission of Wisconsin, formerly 
called the Board of Railroad Commis- 
sioners, begins in 1874. In that year 
three commissioners were appointed by 
Gov. William R. Taylor in accordance 
with the provisions of Chapter 273 of 
the general laws of 1874, entitled “An 
act relating to Railroads, Express and 
Telegraph Companies in the State of 
Wisconsin.” Two years later the com- 
mission was reduced to a single mem- 
ber appointed by the governor, but in 
1905 the three-man railroad commis- 
sion was again established. In 1907 
this commission took over the regula- 
tion of gas, electric, telephone and 
water utilities; its jurisdiction was ex- 
tended to include water power in 1915 
and common carriers (motor) in 1927, 
Comprehensive truck and bus regula- 
tion was provided for in 1933. 

The name of the authority was 
changed to “Public Service Commis- 
sion of Wisconsin” in 1931, when var- 
ious amendments to the utility laws 


were passed. 
Regulatory Legislation 


For a regulatory body to exercise 
effective control and supervision over 
utilities, certain basic elements are 
essential : 


1. A well-drawn public utility law, 
including provisions which permit gov- 


Value of Public Service Commission Control to 
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ernment assistance in the financing, op- 
eration and supervision of public utili- 
ties. 

2. A clear distinction between the 
city as proprietor of a utility and the 
city as performing certain . govern- 
mental functions. 

3. A well-balanced and well-trained 
legal, engineering, accounting and rate 
staff. 

4. Definite rules of procedure. 


The specific statutes covering the 
regulation of utilities in Wisconsin 
would form a booklet in themselves, 
because all utilities in the state, whether 
municipally or privately owned, are 
under the jurisdiction of the public 
service commission. A number of sig- 
nificant excerpts relating to munici- 
pally owned public utilities are quoted 
below. These are taken from Sec. 
66.06 of the 1945 Municipal Law. _ 


(10) Management 


a. In cities owning a public utility the 
council shall, and in towns and villages own- 
ing a public utility the board may, provide 
for a nonpartisan management thereof, and 
create for each or all such utilities a board 
of three or five or seven commissioners to 
take entire charge and management of such 
utility, to appoint a manager and fix his 
compensation, and to supervise the operation 
of the utility under the general control and 
supervision of the board or council. 

b. The commissioners shall be elected by 
the board or council for a term, beginning 
on the first day of October, of as many years 
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as there are Commissioners, except that the 
terms of the commissioners first elected shall 
expire successively one each year on each 
succeeding first day of October. 

c. The commissioners shall choose from 
among their number a president and secre- 
tary. They may command the services of 
the city engineer and may employ and fix 
the compensation of such subordinates as 
shall be necessary. They may make rules 
for their own proceedings and for the gov- 
ernment of their department. They shall 
keep books of account, in the manner and 
form prescribed by the public service com- 
mission, which shall be open to the public. 
d. It may be provided ... that depart- 
mental expenditures be audited by such com- 
mission, and if approved by the president 
and secretary of the commission, be paid by 
the city or village clerk and treasurer in the 
manner provided by subsection (8) of sec- 
tion 66.04; that the utility receipts be paid 
to a bonded cashier or cashiers appointed 
by the commission, to be turned over to the 
city treasurer at least once a month; and 
that the commission have such general pow- 
ers in the construction, extension, improve- 
ment and operation of the utility as shall be 
designated. Where in any municipality wa- 
ter mains have been installed or extended 
and the cost thereof has been in some in- 
stances assessed against the abutting owners 
and in other instances paid by the municipal- 
ity or any utility therein ..., it may be 
provided by the governing body of such mu- 
nicipality that all persons who paid such 
assessment against any lot or parcel of land 
may be reimbursed the amount of such as- 
sessment regardless of when such assessment 
was made or paid. Such reimbursement may 
be made from such funds or earnings of said 
municipal utility or from such funds of the 
municipality as the governing body may 
determine. 


(11) Charges 

c. The income of a public utility owned 
by a municipality shall first be used to meet 
the operation, maintenance, depreciation, in- 
terest and sinking fund requirements; local 
and school tax equivalents; additions and 
improvements; and other necessary disburse- 
ments or indebtedness. Income in excess of 
these requirements may be used to purchase 
and hold interest-bearing bonds issued for 
the acquisition of the utility, or bonds issued 
by the United States or any municipal cor- 
poration of this state, or insurance upon the 
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life of an officer or manager of such utility, 
or may be paid into the general fund. 
(12) Outside Service 

a. Any town, village or city owning water, 
light or power plant or equipment may serye 
persons or places outside its corporate limits, 
including adjoining municipalities not owning 
or operating a similar utility, and may inter- 
connect with another municipality, whether 
contiguous or not, and for such purposes may 
use equipment owned by such other munici- 
pality. 4 


Interpretation 


Under the broad powers permitted 
in the statutes, villages and cities es- 
tablish ordinances governing their own 
particular utility which vary consider- 
ably in different localities. The mu- 
nicipalities, however, cannot in any 
way remove themselves from the regu- 
latory powers vested by law in the 
state public service commission. 

It might be well to examine the 
salient features of the subsections just 
quoted. The provision that the munic- 
ipal utility commission shall consist of 
nonpartisan members should be noted. 
Although there has never been a court 
decision in the matter, this provision 
has been interpreted to mean that no 
city officers, such as the mayor or coun- 
cilmen, may serve on the commission. 
Moreover, it happens that the utility 
commission is the only one elected by 
the council, instead of being appointed 
by the mayor. It will also be noted 
that the utility commission has the re- 
sponsibility and the power of appoint- 
ing a manager and fixing his compen- 
sation. 

The paragraph requiring the utility 
commission to keep books of account 
as prescribed by the public service 
commission means that a uniform sys- 
tem of accounting must be followed, 
which is exactly the same for both pri- 
vately and municipally owned utilities 
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The provisions governing the method 
of operating the utility office quite 
clearly give the power of making ex- 
penditures to the utility commission. 

By specifying the uses to which the 
income of a public utility must be put, 
the law prevents city officials from 
employing utility funds for other mu- 
nicipal purposes. It does not, however, 
hinder the utility commission if it 
chooses to appropriate moneys from its 
account for the general city fund. 

One of the important features in the 
present law is the provision for the 
payment, by municipally owned utili- 
ties, of tax equivalents. This term 
may be variously interpreted in dif- 
ferent communities, but it generally 
means that the taxes paid by the mu- 
nicipally owned utility are comparable 
to those paid by a similar utility which is 
privately owned, except that no county 
or state taxes are exacted from the 
former. These are not very large, 
however, and the exemption is rela- 
tively unimportant. The mere fact 
that taxes must be paid requires that 
the municipally owned utility be prop- 
erly administered in order to make the 
payments possible. 

The public service commission must 
hold a formal hearing to approve all 
extensions of the distribution system, 
as well as any new plant development, 
over a certain amount. This is re- 
quired to prevent the capital structure 
of the utility from being burdened to 
such a point that the rate necessary to 
meet all charges properly will be ex- 
cessive. In addition, the practice sup- 
ports a good managerial structure, be- 
cause it helps eliminate the possibility 
of political pressure. 

It has previously been mentioned 
that there should be a clear distinction 
between the city as a proprietor of a 
utility and the city as a unit of govern- 
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ment. The Supreme Court of the 
State of Wisconsin has held that a 
municipality which is engaged in fur- 
nishing water to private customers is 
acting in a business or proprietary 
capacity. 

The foregoing is the framework 
around which the public service com- 
mission was established, the laws en- 
acted and the machinery developed for 
its functioning. Let us see how it 


works in individual cases. 
Practical Operation 


The members of the local utility 
commission are usually men of busi- 
ness experience who remain as com- 
missioners for many years. The man- 
agers are generally appointed purely 
on their ability and have a long tenure 
of office, since neither they nor the 
local commissioners are particularly 
concerned by political changes. This 
stability augurs well for a good utility 
organization. 

The responsibility for keeping the 
plant in good operation, as well as the 
maintainence of high personnel stand- 
ards, rests with the manager and the 
utility commission, who jointly deter- 
mine wages and salaries. Because the 
Jaw specifies that a system of account- 
ing be established as prescribed by the 
public service commission, the question 
of proper accounting procedure is set- 
tled. Any citizen desiring to do so 
may gain access to the records in the 
local utility office or to the duplicates 
on file with the public service com- 
mission, 

The subject of “charges” is, of course, 
always important. Although the law 
specifies what shall be done with the 
income, the utility nevertheless has 
considerable latitude in its financial 
operations. Many utilities buy, own 
and hold bonds for future expansion 
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and can bonds for im- 
provement and extensions which are 
not a part of the general city liability. 

A few examples will serve to illus- 
trate how the public service commis- 
sion is of great benefit to the utility 
management. One city council appro- 
priated, for municipal purposes, a con- 
siderable sum of money from the funds 
of the water and light utility. When 
the local utility commissioners pro- 
tested very vigorously, the state public 
service commission stepped in and or- 
dered the city council to return the 
funds. In another instance, a group 
of customers engaged a lawyer to pro- 
test against the water utility’s inter- 
pretation of one of its rules. The dis- 
pute was referred to the public service 
commission, which was able to settle 
it in a manner acceptable to both the 
utility and the customer. 

In establishing rates and charges, 
the public service commission is the 
final authority unless, of course, the 
utility takes its case to court, where 
the commission may be overruled. The 
Rates and Research Division of the 
public service commission, however, is 
composed of men who have made a 
life study of this work and possess a 
wealth of data available for their analy- 
ses. There is seldom reason to dispute 
their findings, and the rates and 
charges established are accepted with- 
out too much opposition. 

In July 1946 the water utility of 
Waukesha asked to appear before the 
public service commission to answer a 
complaint from a local citizen that the 
utility’s earnings were excessive and 
that its operating procedure was im- 
proper. The public service commission 


Jour. AWWA 


held a formal hearing at which it gave 
serious consideration to the matter of 
rates and earnings. It thereupon 
handed down a decision to the effect 
that the utility not only was not earn- 
ing too much money but that, with 
present costs of operation, it was not 
earning enough. The commission also 
found that there was a discrepancy 
between the rates for public fire pro- 
tection and those for furnishing water 
to customers. The net result of this 
case was that the public fire protection 
charge was raised approximately 77 
per cent and the customers’ water bills 
were reduced approximately 11.5 per 
cent. Although the rate structure did 
not particularly suit the local city 
council—or even the local utility com- 
missioners and manager—it does not 
seem likely that any protest will be 
made, since the city has agreed to pay 
the increased fire protection charge 
and, naturally, the customer is not go- 
ing to complain because he is getting 
the water at a lower rate. 

This paper has attempted to demon- 
strate not only the extent to which the 
Public Service Commission of Wiscon- 
sin controls the vital features in the 
operation of a utility, but also the man- 
ner in which the commission cooper- 
ates with the local municipal utility in 
giving better service to utility cus- 
tomers. The impression should not be 
gained that these results were attained 
at one bold stroke ; there has, however, 
been constant improvement since 1874 
as a consequence of the devotion of 
interested parties to the task of keep- 
ing utility operations and services at 
a high level. 
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HY disinfect water mains? Why 
disinfect anything? 

Ancestral amebae managed without 
bacterial control and their tribes still 
flourish. Our monkey forebears had 
no germicides in the tree tops, yet they 
survived and allowed us to descend 
from them. Are we so much weaker 
than our unicellular and more imme- 
diate antecedents? Why not quaff the 
early morning “three glasses” from an 
untreated water main with its infusion 
of dust, retted hemp and _ leachings 
from the hand of the untutored laborer 
who neglected matutinal soap and wa- 
ter even after his “morning’s morn- 
ing?” 

Children retrieve lollipops dropped 
on the sidewalk where countless feet 
have trod, and they experience no more 
than a transitory indisposition. Or 
do they? Better examine the mortal- 
ity trends and the average length of 
life for the past fifty vears before de- 
ciding. Perhaps those prematurely 
dead should have a hearing as well as 
those of us who scoff at silly sanitary 
measures. 


Bacterial Characteristics 


Bacteria, on the whole, are not fear- 
some creatures even though they out- 
number us humans in an astronomical 
ratio and exceed our tonnage many- 
fold. Most of them are really friendly 
and beneficent. Just as the fungi, ex- 
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By Cecil K. Calvert 


A discussion of the committee report “A Procedure for Disinfecting a 
Water Mains,” presented on July 21, 1947, at the Annual Conference, 
San Francisco, by Cecil K. Calvert, Chairman of the Committee and 
Supt. of Purification, Indianapolis Water Co., Indianapolis, Indiana. 


cept for the Amunati, provide good 
mushroom soup, so do the great ma- 
jority of bacteria add to our comfort 
and well-being. But—analogous to 
the fungus Aminati—Eberthella ty- 
phosa and its satellites lay us waste by 
causing devastating or perhaps fatal 
illness. Since our disinfecting agents 
do not discriminate between good and 
bad bacteria, we must kill them all in 
such situations as are suspected of 
harboring the pathogenic varieties, if 
we are to avoid epidemics of intes- 
tinal diseases. 

Even in raw water trom a stream 
known to be contaminated with human 
sewage, it is almost impossible to dem- 
onstrate the presence of pathogenic 
bacteria, because the saprophytic varie- 
ties so far exceed them in numbers 
that the real offenders are overgrown 
in laboratory culture. But there are 
“tracer” bacteria—test organisms— 
which are used to show the possible 
and probable presence of the disease 
producers. The test organisms, called 
“coliforms,” embrace bacteria from a 
vast array of sources, ranging from 
the entirely harmless to the most 
deadly. 

These bacteria do not carry their 
family tree with them, in such form 
that the laboratory worker can distin- 
guish it, nor do they have passports 
which give them a clear bill of health. 
They may come from fruit, grain, milk 
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and the pleasant meadow air or from 
the farmer’s privy and the city’s sewer, 
indiscriminately bearing the waste from 
healthy and sick. 
What is one to say when these tracer 
or test bacteria appear in a newly laid 
main? Since such organisms are easily 
killed by modern methods of treatment, 
there is nothing which can be said ex- 
cept that the water was fouled after it 
left the water treatment plant. The 
source of the fouling can be identified 

only by inference. bad 

, > 

Distributing Pipe 
When a new line is to be laid, it is 
customary to string the pipe out along 
the route so that it will be ready at a 
moment’s notice to be placed in the 
ground. Perhaps it is just off the 
cars from the foundry, perhaps it has 
been in the yards for a few weeks or 
months. From either source, it can be 
fouled with dust from the air, which 
has passed over every sort of human 
habitation. The pipe is lined with a 
rather soft coal-tar pipe dip which re- 
pels water but in which solid particles 
of dust may be imbedded, bearing hoi 
polloi of bacterial society. 
When pipe is strung along the line 
of the new main, many things can 
happen to it. What dog or boy can 
pass an open-ended pipe along the side 
of the street without investigating it? 
Moreover, lack of sanitation is inherent 
in the very operation of laying pipe in 
the ground. Often it will pass under 
sewers and near cesspools or cross 
creeks. The soil itself is not clean. 
The pipe-laying laborers are far from 
immaculate, and we have not yet ar- 
rived at the point of requiring Widal 
tests on the employees handling water 
supply materials. Some day a typhoid 
carrier will show up on such a gang, 
and faulty present practice will be 


corrected. 
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The necessity tor disinfecting water 
mains should be apparent to anyone 
with a bit of imagination and a modi- 
cum of common sense, even though 
great epidemics of intestinal diseases 
have not been traced to the lack of 
disinfection of new or repaired mains, 
The Newton, Kan., epidemic must not 
be forgotten. While changes were be- 
ing made in the distribution system 
there, negative pressure occurred at 
outdoor toilets, but the main was not 
disinfected after the work was finished. 


Determining Procedure 


Determining proper methods of dis- 
infection is a much more difficult mat- 
ter. As stated in the report of the 
Committee on Disinfecting Water 
Mains (see p. 132, this issue), “pub- 
lished records show that no procedure 
for the treatment of such mains has 
been universally or continuously satis- 
factory.” A great many of the articles 
reporting success in certain methods 
of treatment are based on relatively 
few examinations and the sampling 
schedule is often not very clear. 

Whether contamination comes from 
any one of the many possible sources 
is immaterial: experience with disin- 
fection is about the same. During pe- 
riods of very low temperature results 
are generally good in a main which is 
treated with reasonable care. In warm 
weather, when temperatures 
20°C. are encountered, bacterial re- 
production takes place quite rapidly. 
It is possible for thoroughly good sam- 
ples to be yielded by a new main for 
24 or even 48 hours after treatment 
is completed, vet samples taken after 
72 or 96 hours may give entirely un- 
satisfactory results. This deterioration 
of quality is undoubtedly due to the 
effect of favorable temperatures on 
bacterial reproduction, but it must be 
admitted that the seed bacteria were 
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present originally, and there is no way 
to determine definitely that pathogenic 
organisms do not accompany them. 
Therefore, such results cannot be dis- 
regarded. 

The committee wishes to state very 
plainly that the procedures recom- 
mended in its report are expected to 
be interpreted or applied only by per- 
sons well trained in sanitation and with 
sufficient judgment to meet conditions 
which are unanticipated. 


Flushing 

In the past a great deal of de- 
pendence has been placed on the clean- 
ing of new mains by simple flushing. 
It has been said that “common sense 
would dictate that flushing constitutes 
the most important operation in clean- 
ing out a new or repaired water main.” 
If a hydrant can be made to deliver 
1,000 gpm. during flushing, the veloc- 
ity created will be 11 fps. in a 6-in. 
line and 1 fps. in a 20-in. line. Neither 
of these velocities will. remove dried 
mud from the inside pipe wall. A\l- 
though flushing is worth while, it can- 
not alone be relied upon to insure the 
delivery of safe water by a main. | 


Swabbing 


One contractor, with wide experi- 
ence and great appreciation of the need 
for care in main laying, objected to 


swabbing because “the swab would 
soon become too dirty to use.” If the 


pipe is usually that dirty, is not his 
very objection an excellent reason for 
swabbing 

Swabbing and cleaning the pipe just 
before it goes into the trench will re- 
move some of the adhering and im- 
bedded foreign material. The solution 
used for this purpose should be as 
penetrating as possible and have 
strong bactericidal characteristics. Ex- 
tensive experiments have shown that 
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the coating on the inside of pipe stored 
for a considerable period in yards can- 
not be freed of coliform organisms by 
being exposed to water containing even 
very high chlorine residuals. It is the 
belief of the members of the committee 
that prevention of contamination of the 
inside of the pipe from the foundry to 
the trench would remove a very large 
percentage of the trouble encountered 
in disinfecting new mains. The pro- 
posal that freshly dipped pipe be sealed 
at the foundry with re-usable metallic 
thimbles or nonreturnable membranes 
has been met with disfavor by pipe 
manufacturers, and users have objected 
because of the difficulty in handling 
pipe so sealed. It appears probable, 
however, that sealing of this type will 
be practiced in the not-to-distant fu- 
ture. British investigators (1) have 
made similar proposals in recent ar- 
ticles. 


A dozen years ago the work of 
Adams and Kingsbury (2) centered at- 
tention on the hemp and jute used in 
making pipe joints. By giving such 
material very drastic treatment and 
handling it with extreme care, con- 
tamination from this source can be 
eliminated almost entirely. The com- 
inittee report gives a method for treat- 
ing the hemp with an organic mer- 
curial which remains in the fibers and 
is active for a considerable period. 
Nevertheless, hemp is not a material 
to be preferred in making pipe joints. 

The use of a mercury compound in 
water mains has been the cause for 
misgivings. It is true that there is a 
psychological antipathy to a substance 
universally considered a violent poison, 
but extensive tests by an expert toxi- 
cologist have shown that water deliv- 
ered from a line swabbed with a par- 
ticular organic mercurial solution, and 
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the jointing hemp treated with it, bear 
only inconsequential traces of mer- 
cury.* Ordinary flushing removes the 
material used in swabbing and the 
hemp gives up its mercury very slowly. 

The recommendation of a_ specific 
commercial preparation has also met 
with objections. Admittedly, the prac- 
tice should be avoided whenever feasi- 
ble. There is no alternative, however, 
if hemp treatment is to be discussed 
at all. No other disinfectant tested 
exhibits the characteristic of apparently 
mordanting itself in the hemp fibers, 
where it remains effective for a period 
of weeks or even months. Moreover, 
the report calls for “‘Klerol’ or its 
equivalent” and it is quite possible that 
some other preparation may be found 
which will do as well or better. 


Covered Pipe Ends 


One commenter objected to the prac- 
tice of slipping a bag over the ends of 
the pipe as it was lowered into place. 
Obviously, it is within the province of 
the engineer not to require this safe- 
guard, with its necessary expenditure 
of time and money, if the contractor 
has a machine operator sufficiently 
skillful to place the pipe without touch- 
ing the sides or bottom of the ditch. 


Repaired Mains 


Only a relatively short section of 
the committee report is devoted to the 
treatment of mains which are under 
repair or on which cut-ins are being 
made. The dearth of attention to old 
mains has been noted rather bitterly 
by some of those who have criticized 
the report. 

In its defense, the committee can 
only point to a condition which the 
members believe justifies treating this 
subject in outline only. It is true that 


* A digest of these studies is contained in 
the appendix to this article. 
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there is as much danger of contamina. 
tion—often more, perhaps—in cutting 
into an old line as in laying a new one. 
When a break is being repaired or 4 
new fitting installed in the line, the 
ditch is generally wet and there js 
great need for haste on the part of 
every workman. But because each 
break or cut-in presents its own prob- 
lems, the details of procedure must be 
left to the discretion of the “‘engineer.” 
The latter term is employed because it 
is common in contracts, but it does not 
necessarily mean only an “engineer.” 
It does mean, however, that someone 
with judgment far beyond that gener- 
ally found in a construction or repair 
foreman is essential to the successful 
handling of the sanitary aspects of the 
work. 

Disinfecting Difficulty 

The difficulty in disinfecting old 
mains satisfactorily is exemplified by 
a break which occurred in a main cross- 
ing under a sewer. The valving at this 
point permitted the connecting main to 
be held out of service and to be exam- 
ined and treated over a considerable 
period. The first application of chlo- 
rine, which was made as strong as the 
equipment would allow, resulted in a 
residual of 700 ppm. Subsequently, 
the line was treated with chlorine many 
times, but not until more than 90 days 
had elapsed was it given a clean bill of 
health. In fact, a more penetrating 
disinfectant than chlorine was_ used 
before success was attained. 

This line required as careful treat- 
ment as possible, because it was known 
that the main was contaminated with 
sewage. It is probably true that the 
pathogenic bacteria had disappeared 
long before treatment was considered 
successful, but there was no way at all 
to be sure of this. The break occurred 
at a location where at least 0.3 ppm. of 
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chloramine is always present, but it Undoubtedly, improvements will be de- 
could not be ascertained that any con- veloped in the future, but the commit- 
tamination leaving the repaired main tee believes that the procedures out- 
would be taken care of before the water lined in its report represent the best 
reached a consumer. ; practice feasible at this time. 
After going over the text of “A 
Flow-through Disinfection Precediite ine Disinfecting Water 
A method has been used in several Mains” and the rather voluminous 
places which, when conditions permit, mass of comment and criticism on the 
seems to the members of the committee subject, one particularly level-headed 
to be perfectly satisfactory. It is given member of the committee wrote: 
in a footnote to Sec. 2-3.8 of the report 


(p. 136, this issue). Essentially, it con- It appears that many of those who take 


~ issue with the [report] do so on th 
sists of the application of at least 0.5 grounds that AL eet | like an ies 
ppm. of free available chlorine over a jnethod for disinfecting water mains. It 
considerable period of time. This gives almost appears as if some would like a 
an opportunity for those organisms formula by which an ordinary foreman 
which are protected at the time of the engaged in laying water mains could 
first chlorination to be eliminated as wave a magic wand, thereby accomplish- 
they gradually emerge from their cysts ing that which can be done only by care- 
or dirt particles. The practice per- ful techniques. 

mits the immediate use of the line and 
assures that bacteriologically satisfac- 
tory water will be delivered to every 
customer. 

This flow-through method is just as 
applicable to a repaired main as to a 
new one. If the direction of flow is 
known or can be controlled, a suitable 


It seems quite apparent that this 
procedure will be used only to the 
extent that people choose to do so. 
Provisions which are distasteful will be 
disregarded. But, after all, that will 
be quite natural and human. Even 
our laws are followed only by those 
; who wish to abide by them, and for 
tap can be made to feed chlorine to : aA] 

more than three thousand years the 


the water flowing over a repaired sec- 
“Riley I Ten Commandments have been used 
tion of main for as long a time as ap- tor 

to suit our convenience. 


pears necessary, with no interruption 
of service. References 
No one on the committee is under the 
delusion that the suggested “Procedure” TA¥tor, E. & Wuisxin, L. C. 
The Chlorination of Mains and the De- 
will solve every difficulty or result in fects of Yarn as a Jointing Material. 
perfectly satisfactory conditions at all = Wer. & Wtr. Eng., (Br.), 48:597:703 
times. The report states that “the (1945); abstracted, Jour. A.W.W.A., 
38:890 (July 1946). 
committee has formulated the proce- FH Ex 
dure which follows as being likely to am Pg en 


periences With Chlorinating New Wa- 
result in the delivery of safe water by ter Mains. J.N.E.W.W.A., 51:60 


newly laid or newly repaired mains.” (March 1937). 
APPENDIX 
Below is given a summary and in- on the Mercury Content of Water De- 


terpretation of an unpublished “Report _ livered by Mains Swabbed With Kle- 
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rol and Laid With Hemp Treated 
With Klerol—an Organic Mercurial” 
by R. N. Harger. 

The lethal dose of mercury lies 
within the range of 132-330 mg. In- 
dustrial health standards set 0.1 mg. 
of mercury per cubic meter of air as 
the upper safety limit, or a total daily 
intake of 0.5-1.0 mg., assuming an in- 
spiration of 5-10 cu.m. of air per eight- 
hour working day. The maximum safe 
dose of mercury is given as 2.0-4.0 mg. 
by United States Pharmacopoeia and 
as 3.0 mg. by Merck’s Index. 

More recent work by Harger * 
makes it apparent that greater amounts 
of mercury can be tolerated by ani- 
mals than was hitherto believed. In 
one experiment four dogs received 


TABLE 1 
Mercury Content of “Klerol’-treated Water 
Mercury 
Content 
a 
Water Sample mg. in 2 I. 
First flushing water .............. 2.64 
After flushing 10 min. ............ 0.08 
After standing in main 6 days ..... 0.000 
After standing in main 12 days .... 0.024 


mercuric chloride with their food in 63 
doses varying in size from 2.0 to 6.0 
mg. (Hg) per kilogram of body weight 
and extending over a period of 117 
days. The total amount of mercury 
ingested by the dogs during this time 
would be equivalent to 26,000 mg. for 
a 150-lb. man. The dogs under test 
stored considerable quantities of mer- 
cury in the kidneys and liver, but, 
aside from some kidney damage in 
those receiving the higher dosage, the 
animals were in seemingly excellent 
health. 

Table 1 lists the mercury content 
of water samples taken from a 290-ft. 


* Abstracted in the Federation Proceedings 
of the Federation of American Societies for 
Experimental Biology, 6:1 (March 1947). 
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main of 6-in. pipe laid with hemp. A 
1: 100 “Klerol” solution was employed 
both to treat the hemp and to swab 
the pipe. As the “Klerol” solution has 
since been changed to 1:25, the mer- 
cury content originally observed has 
been multiplied by four to conform with 
the increased strength of the solution, 
The resultant values have further been 
multiplied by two, because the average 
daily consumption of water per capita 
is approximately 2 1. 

A 1:50 “Klerol” solution was used 
in treating the hemp and swabbing the 
pipe of a 680-ft. long, 6-in. line. The 
hgures have been multiplied by four, 
to put them on the basis of a 1:25 
solution and a daily per capita intake 
of 2 1. of water. The first flushing 
was not sampled, but after four days 
standing in the main, the mercury con- 
tent was 0.028 mg. in 2 1. of water and 
after ten days, 0.012 mg. in 2 1. 

A 1,280-ft. line of 8-in. pipe was 
laid with hemp treated with a 1:50 
“Klerol” solution, but the pipe was not 
swabbed. After treatment the line was 
filled with water and allowed to stand 
overnight without flushing. The resid- 
ual chlorine content was 38 ppm. As 
above, the amounts of mercury have 
been multiplied by four. The first wa- 
ter out of the line contained 0.000 mg. 
of mercury; after 25 minutes of flush- 
ing the figure was still 0.000 mg. 
When the water in the main had been 
standing five days, its mercury content 
was 0.0004 mg. 

From these facts it may be concluded 
that the first flushing water from a 
main in which a 1:25 “Klerol’” solu- 
tion has been used to treat the hemp 
and swab the pipe contains enough 
mercury to result in a daily human 
intake approximately equal to the phys- 
iological dose; but, after even a nomi- 
nal flushing, the mercury content is 
negligible. 
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This “Procedure for Disinfecting Water Mains” is 
based upon competent experience and is intended 

ve WY for use under normal conditions. The procedure is 
not intended for unqualified use under all condi- dint ‘ee 


tions. The propriety of following this procedure 
in any water utility must be reviewed by the authori- 
ties responsible for the construction and maintenance 
of water works facilities in the locality concerned. 
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Foreword 


4] During the past ten years a great 
deal of attention has been given to the 
character of water delivered by newly 
- laid or newly repaired mains. 
Published records show that no pro- 
cedure for the treatment of such mains 
has been universally or continuously 
satisfactory. There is a great deal of 
opportunity for contamination of mains 
inherent in the handling of pipe and in 
the nature of the operation of placing 
it in the ground. There is no reason 
why disease-producing bacteria could 
not be transmitted in this way. In the 
water in newly laid mains, types of 
bacteria may be found which are in- 
dicative of pollution. Since laboratory 
tests cannot determine their origin, it 
is necessary to take all possible pre- 
cautions to keep them out, or to de- 
stroy them where tests show them to 
be present. 

Pipe can go into the ground with 
dust and dirt in it, the amount de- 
pending on how it has been handled 
and cleaned. The particles of solid 
matter can enclose bacteria. The flush- 
ing operation may be relied upon to 
remove a great deal of such solids, but 
it is not reasonable to expect it to 
sweep the inside of the pipe clean. If 
a hydrant delivers 1,000 gpm. during 
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flushing, the velocity in a 6-in. line js 
11.0 fps. and in a 20-in. line, 1.0 fps. 
Even the higher velocity will not re- 
move mud previously dried on the in- 
side pipe wall. Some solid matter will | 
be held on the inside walls of the pipe 
and in the joints. 

The former practice of depositing 
dry hypochlorite in each section of the 
main as laid has been found by nu- 
merous investigators to be ineffective, 
because this procedure does not result 
in the uniform distribution of chlorine 
through the water with which the pipe 
is filled. Even when the pipe is filled 
with the greatest care, the hypochlorite 
is carried to the far end of the newly 
laid main, leaving most of the new line 
with no chlorine in it. 

After taking into account all of the 
published reports and doing a consid- 
erable amount of experimental work, 
the committee has formulated the pro- 
cedure which follows as being likely to 
result in the delivery of safe water by 
newly laid or newly repaired mains. 

All work of flushing and disinfect- 
ing newly laid or repaired water mains 
should be done under competent direc- 
tion. It is not intended that the pro- 
cedure which follows be intrusted to a 
construction or repair foreman. 


D. Norcom 
JoHN R. Rossum 
Henry P. STOCKWELL 
Norton A. 7m AS 
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A Procedure for Disinfecting Water Mains 


Section 2-1—General 


Sec. 2-1.1--Pipe Kept Clean 


The interior of all pipe, fittings and 
other accessories shall be kept as free 
as possible from dirt and foreign mat- 
ter at all times. 


Sec. 2-1.2—Pipe to Be Cleaned and 
Treated 


On the day the pipe is to be laid, 
it shall have all dirt and foreign matter 
removed from it and be swabbed with 
a solution of an efficient bactericide 
(see notes following Sec. 2—4.4.5). 


Sec. 2-1.3—Laying Pipe 


Every precaution shall be used to 
protect the pipe against the entrance 
of foreign material before the pipe is 
placed in the new line. At the close 
of the day’s work, or whenever the 
workmen are absent from the job, the 
end of the last laid section of pipe shall 
be plugged, capped or otherwise tightly 
closed to prevent the entry of foreign 
material of any nature. 

If the contractor, or pipe-laying 
crew, cannot put the pipe into the 
trench, and in place, without getting 
earth into it, the engineer may require 
that before lowering the pipe into the 
trench, a heavy, tightly woven canvas 
hag of suitable size shall be placed 
over each end and left there until the 
connection is to be made to the adja- 
cent pipe. 


Sec. 2-1.4—Preventing Trench Water 
From Entering Pipe 


At times when pipe laying is not in 
progress, the open ends of pipe shall 
be closed by a watertight plug or other 


133 


wh 
means approved by the engineer. 
Joints of pipe in the trench should be 
poured before the work is stopped. 
Joints which cannot be poured shall be 
calked with packing to make them as 
watertight as possible. This provision 
shall apply during the noon hour as 
well as overnight. If water is in the 
trench, the seal shall remain in place 
until the ditch is pumped completely 
dry. 


Sec. 2-1.5—Packing Material ie 


In laying bell-and-spigot cast-iron 
pipe, it is necessary to place in the 
space between the bell and the spigot 
a “dam” of material which will prevent 
the flow of the permanent jointing 
material, such as hot lead or some 
other melted compound, into the body 
of the pipe. While the need for this 
cut-off material is purely temporary, 
it cannot be removed from the pipe 
after the jointing material is in place. 
In descending order of suitability, the 
following cut-off materials may be 
used: (1) molded or tubular rubber 
rings, (2) asbestos rope, (3) treated 
paper rope, (4) braided cotton or 
(5) hemp. All of the above materials 
shall be handled with care in order to 
prevent contamination and shall be 
dry when put into place in the joint. 
The material used shall be free of oil, 
tar or greasy substances. 

Hemp is the least desirable of all the 
materials listed and, if used, shall be 
treated with a bactericidal agent which 
will as effectively as possible retard or 
prevent rotting and related undesirable 
bacterial growth. Methods recom- 
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mended for disinfecting vegetable de- 
rivatives such as braided cotton or 


Sec, 2-2.1—Preliminary Flushing 


Prior to chlorination, the main shall 
be flushed as thoroughly as_ possible 
with the water pressure and outlets 
available. Flushing shall be done after 
the pressure test is made. It must be 
understood that such flushing removes 
only the lighter solids and cannot be 
relied upon to remove heavy material 
allowed to get into the main during 
laying. If no hydrant is installed at 
the end of the main, a tap should be 
provided large enough to effect a veloc- 
ity in the main of at least 2.5 fps. 


Sec. 2-3.1—Form of Chlorine and 
Means of Application 


Before being placed in service, all 
new water distribution systems and 
repaired portions of, or extensions to, 
existing systems shall be chlorinated. 
If the available water is more alkaline 
than pH 8, the holding time in the 
main shall be increased at the discre- 
tion of the engineer. 


Sec. 2-3.2—Form of Applied Chlo- 
rine 
Any of the following methods of 
procedure (arranged in order of pref- 
erence) shall be followed, subject to 
the approval of the engineer: 
Liquid chlorine gas-water 
mixture 
Direct chlorine feed 


chlorite and water mix- 


Section 2-2—Flushing Completed Pipelines 


treated. 


Sec. 


may 


Calcium or sodium hypo- | for liquid chlorine. 


hemp are outlined in the notes fol. 
lowing Sec. 2—4.4.5. 


Sec. 2-2.2—Valve Damage by For. 
eign Material 


Unless extreme care and thorough 
inspection is practiced during the lay- 
ing of water mains, small stones, pieces 
of concrete, particles of metal, or other 
foreign material may gain access to 
mains newly laid or repaired. If it is 
believed that such foreign material may 
be in the main, all hydrants on the lines 
shall be thoroughly flushed and care- 
fully inspected after flushing to see that 
the entire valve operating mechanism 
of each hydrant is in good condition, 


Section 2-3—Chlorination of Completed Pipelines _ 
Sec. 2-3.3—Liquid Chlorine 


A chlorine gas-water mixture shall 


be applied by means of a solution-feed 
chlorinating device, or, if approved by 
the engineer, the dry gas may be fed 
directly through proper devices for 


regulating the rate of flow and _pro- 
viding effective diffusion of the gas 
into the water within the pipe being 
Chlorinating devices for feed- 
ing solutions of the chlorine gas or 


the gas itself must provide means for 
preventing the backflow of water into 
the chlorine cylinder. 


2-3.4—Chlorine-bearing Com- 
pounds in Water 


On approval of the engineer, a mix- 


ture of water and a chlorine-bearing 
compound of known chlorine content 


be substituted as an alternative 


Sec. 2-3.4 3.4.1—Chlorine-bearing Compounds 
Chlorinated lime and wa- | The  chlorine-bearing compounds 
which may be used are: (1) calcium 
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hypochlorite, * (2) chlorinated lime + 
and (3) sodium hypochlorite. 

The use of a chlorinated lime which 
is low in available chlorine content 1n- 
creases the sludge problem and inter- 
feres with feeder operation. Exposure 
to the atmosphere and sunlight results 
in the loss of chlorine before or after 
being mixed with water. 


3.4.2—Proportions of Mixtures 


A 5 per cent solution of the powder 
shall be prepared, consisting of 5 per 
cent of powder to 95 per cent of water 
by weight, due attention being given to 
the chlorine content of the product 
used. This calcium hypochlorite or 
chlorinated lime and water mixture. 
first made into a paste and then thinned 
to a slurry with clean water, shall be 
injected or pumped into the newly 
laid pipe after preliminary flushing. 
lf sodium hypochlorite is used, mix 
the solution, as purchased, with water 
to obtain the desired concentration of 
chlorine and feed into the pipe under 
treatment in the same manner as is 
used for feeding other hypochlorites. 


Sec. 2-3.5—Point of Application 


The preferred point of application of 
the chlorinating agent shall be at the 
beginning of the pipeline extension or 
any valved section of it and through a 
corporation stop inserted by the owner 
(except in new distribution systems ) 
in the top of the newly laid pipe. The 
water injector for delivering the chlo- 
rine-bearing water into the pipe should 
be supplied from a tap on the pressure 
side of the gate valve controlling the 
flow into the pipeline extension. Ina 

*Comparable to 
known as “HTH,” 
chlor.” 

+ Frequently called chloride of lime and 
known to industry as bleaching powder. 


commercial products 
“Perchloron” and “Pitt- 
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new system, application of chlorine 
may be made advantageously at the 
pumping station, the elevated tank, 
the standpipe or the reservoir. When 
properly cleaned first, these units are 
thus chlorinated adequately. 


Sec. 2-3.6—Rate of Application 


Water from the existing distribution 
system or other source of supply shall 
be controlled so as to flow slowly into 
the newly laid pipeline during the ap- 
plication of chlorine. The rate of chlo- 
rine mixture flow shall be in such pro- 
portion to the rate of water entering 
the pipe that the chlorine dose applied 
to the water entering the newly laid 
pipe shall be at least 40 to 50 ppm., or 
enough to meet the provisions of Sec. 
2-3.8. 
100 ppm. of chlorine in the water left 
in the line after chlorination. A con- 
venient method of determining the rate 
of flow of water into the line to be 
treated is to start with the line full of 
water and measure the rate of 
charge at a hydrant with a pitot gage. 
Great flexibility is made possible by 
providing a series of orifices to give 
good gage readings at high and low 
flows. 


Sec. 2-3.7—Preventing Reverse Flow 


Valves shall be manipulated so that 
the strong chlorine solution in the line 
being treated will not flow back into 
the line supplying the water, 


Sec. 2-3.8—Retention Period 


Treated water shall be retained in 
the pipe long enough to destroy all 
nonspore-forming bacteria. This pe- 
riod should be at least 24 hours and 
preferably longer, as may be directed. 
After the chlorine-treated water has 
been retained for the required time, 
the chlorine residual at the pipe ex- 


This may require as much as 


dis- 


or- 
ay- 
ces 
| 
to 
t is 
lay 
\ 
nes al 
re- 
hat 
ism 
1all 
eed 
by 
fed 
for 
Gas 
ing 
ed- 
for f 
nto 
ym- 
ing 
ent en 
ive 
nds > 
um 


A.W .W.A. 


tremities and at other representative 
points should be at least 25 ppm.* 


Sec. 2-3.9—Chlorinating Valves and 
Hydrants 


In the process of chlorinating newly 
laid pipe, all valves or other appur- 
tenances shall be operated while the 
pipeline is filled with the chlorinating 
agent. 


Sec. 2-3.10—Final Flushing and Test 


Following chlorination, all treated 
water shall be thoroughly flushed from 
the newly laid pipeline at its extremi- 
ties until the replacement water 
throughout its length shall, upon test, 
be proved comparable to the quality of 
water served the public from the ex- 
isting water supply system and ap- 


Sec. 2-4.1—General 


The location of a break cannot be 


forecast. Distribution valve spacing 


and the position of cut-ins and breaks 


relative to hydrants present a com- 


plexity of combinations. Only a thor- 


oughly trained, ingenious and experi- 
enced person should be placed in charge 


*It is recognized that no method of main 
treatment has been successful continuously or 
universally. Some success has been reported 
with a method of treatment m which mildly 
chlorinated water has been passed through 
the system at such a rate as to maintain free 
available chlorine at alP times in all parts of 
the system. This method is wasteful of 
water but might be more economical than 
repeated applications of strong chlorine solu- 
tions. It has the advantage of permitting 
earlier use of water from a new system or 
a new line. It is used more easily in new 
systems than in extensions to an old one. 
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Section 2-4—Procedure When Repairing or Cutting Into “a 
Existing Lines 
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proved by the public health authority 
having jurisdiction. This quality of 
water delivered by the new main should 
continue for a period at least two 


full days as demonstrated by labora- 
tory examination of samples taken 
from a tap located and _ installed 


such a way as to prevent outside con- 
tamination. Samples should never be 
taken from an unsterilized hose or 
from a fire hydrant, because such sam- 
ples seldom meet current bacteriologi- 
cal standards. 


Sec. 2-3.11—Repetition of Procedure 


Should the initial treatment fail to 
result in the conditions specified in 
Sec. 2-3.10, the chlorination procedure 
shall be repeated until such results are 
obtained. 


of disinfection following the opening of 


a water main, accidentally or by de- 

sign. 

4.1.1—Trench Pollution 
Whether an old line is opened by 


accident or design, the excavation is 
always wet and frequently badly con- 
taminated. The likelihood serious 


On the basis of information now at hand, 
the committee suggests the following proce- 
dure where applicable : 

By the combination of rate of flow and 
rate of chlorine application to the water 
entering the mains being treated, maintain a 
free available chlorine residual (not com- 
bined available chlorine) between 0.5 and 1.0 
ppm. continuously at the most distant point 
or points. This condition should be main- 
tained for a considerable period, probably 
about a month. After resuming normal op- 
eration, samples should be examined _ fre- 
quently for a week or ten days. 
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February 1948 DISINFECTING 
contamination should be taken into ac- 
count in planning disinfection. 


4.1.2—Need for Haste 


There is almost always great need 
for haste in putting an old line back 
into service. The importance of the 
service rendered by the line is a sig- 
nificant factor in determining the 
method of disinfection which ought to 
be used. 


Sec. 2-4.2—Pipe and Packing Mate- 
rial 
Packing material, pipes, fittings and 
valves should be treated as recom- 
mended for new mains (Sec. 2—-1.2 and 
2-1.5). A supply of packing material, 
in various sizes, should be treated and 


ready for use at all times. 
=. 


it 
Sec. 2-4.3—Flushing 


Flushing should always be the first 
operation following the closing of an 
opening in a main. If valving and 
hydrant locations permit, flushing from 
two directions is helpful. Flushing 
should be continued until the discol- 
ored water is eliminated. Flushing 
through existing hydrants is most con- 
venient, but special flushing taps may 
have to be installed in some cases. 


Sec. 2—-4.4—Disinfection 


In locations where the direction of 
flow is known, and where tests show 
that the water which will flow into the 
newly installed pipe and fittings con- 
tains a substantial free available chlo- 
rine residual (approximately 0.5 ppm.), 
it is probable that no contamination 
will reach a customer. Proximity of 
customers’ taps and the resulting con- 
tact period must be taken into consid- 
eration. 


ATER MAINS 


4.4.1—A pplication of Chlorine 


Liquid chlorine is the preferred form 
to be applied, but hypochlorites may be 
used. The simplest, but least effective, 
means of disinfection is the direct ap- 
plication of dry hypochlorite, or a 
heavy slurry of it on either side of 
the opening, before the new pipe and, 
or fittings are installed. 


4.4.2—Introduction of Chlorine 


The solution of chlorine or the sus- 
pension of hypochlorites may be intro- 
duced through a tap made for the pur- 
pose or, more conveniently, through a 
fire hydrant, when one is available in 
a suitable location. 


4.4.3—Distribution and Flushing 


The chlorine should be added in such 
a way as to insure that a high concen- 
tration of it (approximately 100 ppm.) 
reaches every part of the isolated sec- 
tion of main, or the chlorine-bearing 
water should be surged, by reversal of 
flow or other means, to accomplish the 
same end. 


Ai 


4.4.4—Contact Time and Flushing ae 


The maximum permissible contact 
period should be used, after which the 
water bearing strong chlorine should 
be flushed out before the main is re- 


turned to service. 


4.4.5—Sampling he 


In order to develop confidence in the 
efficacy of the procedures employed 
and to provide a protective historical 
record, sampling and laboratory exam- 
ination of the water should be carried 
on for some days, as determined by 
the engineer in charge. A single sam- 
ple taken immediately after chlorina- 
tion is not informative unless the re- 
sults are unfavorable. 
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NOTES 


=. Fie following observations are made concerning procedures for the disinfection of hemp 


or other vegetable-derivative packing material, as required in Sec. 2-1.5. 


1. The best bactericidal agent so far tested 
is an organic mercurial sold under the trade 
name of “Klerol.”* The bacteria present 
in the packing material, as purchased, are 
killed, and the bactericidal effect continues 
for a considerable period after the treated 
hemp is placed in the pipe joint. Heat 
treatment of hemp is useless, since it offers 
no protection against subsequent contamina- 
tion. “Klerol,” or an equivalent bactericidal 
agent, shall be used only as directed by the 
manufacturer. 

The recommended strength of solution for 
swabbing the inside of pipe and fittings and 
for treating jointing material is 1 part of 
the “Klerol” solution added to 24 parts of 
water by volume. Solutions of “Klerol” 
cannot be made or stored in metallic con- 
tainers because the active ingredient is plated 
out on metallic surfaces. Wooden buckets 
and tanks, or metal buckets and tanks lined 
with an asphaltic paint, are recommended. 
In treating the inside of pipe and fittings, 
all of the solution may be used unless it 
becomes especially dirty, in which event it 
should be discarded. The solution used in 
treating hemp cannot be re-used because the 
hemp absorbs more of the active component 
than is represented by the water taken up. 
In treating packing, it‘is only necessary that 
all of the hemp be submerged during the 
soaking period. Five gallons of solution will 
treat about 160 ft. of &8-in. braided hemp 
packing. It is convenient to cut the hemp 
to lengths sufficient for one joint before soak- 
ing. For miscellaneous uses, greater lengths 
may be employed. After a soaking period of 

* Made by the Reilly Tar and Chemical Corp., 
Indianapolis, Ind. 


at least twelve hours, the hemp should be 
hung up to dry in an airy, dust-free place, 
After drying, it should be stored in tightly 
woven bags which have been previously 
treated with “Klerol” in the same manner 
as the hemp. 

2. Since the experimental work done by the 
committee was completed, excellent results 
have been achieved by the use of “Polymine 
D” + both on hemp before use and on the 
finished pipeline laid with untreated jute, 
which is a jointing material disapproved hy 
this committee. 

“Polymine D” contains 5 per cent of 
the quaternary ammonium germicide, 2-2- 
4-4 tetra-methyl-butyl-phenoxy-ethoxy-ethyl- 
dimethyl-benzyl-ammonium chloride monohy- 
drate, as its active agent, combined in solid 
form with mild alkalies which enhance its 
germicidal power. 

For hemp treatment alone, it is recom- 
mended that 1 lb. of “Polymine D” per gal- 
lon of water be used. For the treatment of 
mains already laid, a dilution of 1 Ib. of 
“Polymine D” per 3 gal. of water has proved 
successful with a contact period of one week, 
Once a day the accumulated air and foam 
should be drawn off and replaced with fresh 
solution. The occasional application of pres- 
sure to the line being treated hastens the 
penetration of the jointing material. It ap- 
pears that “Polymine D” would be excellent 
for swabbing pipe before laying, where such 
a practice is followed. 

7 Produced by the Wyandotte Chemical Corp. See 
A. L. Sotier and H. W. Ward, ‘Quaternary Ammonium 
Germicidal Treatment for Jute-Packed Water Mains,” 
Jour. A.W.W.A., 39:1038 (October 1947). At least 
one other main, not reported in the article cited, has 


been treated successfully by this method by a different 
worker. 
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Effect of Recent Floods on Iowa’s Water Supply 


Cedar Rapids, lowa, by 


UNE 1947 will be remembered 
the wettest month in the history of 
The average rainfall for the 
state was 10.39 in., or 5.61 in. above 
the 74-vear average. Except for one 
day, the Des Moines River was at flood 
stage at some point during the entire 
month. 

Three major storms were expert 
enced. The first, covering southwest 
and south central Iowa, occurred dur- 
ing the afternoon and night of June 
45. Heavy downpours over many 
sections in Dallas, Polk, Warren, Madi- 
son, Lucas, Mills and» Montgomery 
counties resulted in immediate flash 
floods. Over 5 in. of rain fell within 
18-24 hours at Van Meter, Indianola, 
Winterset and Glenwood. The North, 
Middle, South and White Breast rivers 
reached flood stage almost at once. 
At Van Meter on the Raccoon, and 
near Winterset on Middle River, read- 
ings were at record heights. The Des 
Moines “River below Des Moines rose 
to record or near-record stages, with 
a crest at Ottumwa of 20.25 ft. on June 
7. The Wapsipinicon and Iowa rivers 
also were flooding thousands of acres 
in eastern lowa. 

The second major storm, sweeping 
over a broad belt from southwest to 
northeast lowa, occurred during the 
evening of June 11 and most of June 
12. Heavy rains of from 3 to nearly 6 


lowa. 


in. fell in a wide area from Pottawat- 


By J. A. Sampson 


paper presented on 10, 1947, at the lowa Section Meeting, als 
A. Sampson, Asst. Public Health Engr, 


‘State Dept. of Health, at Moines, lowa. 


wile 


tamie to Union County and northeast 
to Winneshiek and Clayton counties. 
The greatest storm total was 5.92 in. 
at Van Meter in Dallas County. The 
heavy rains in the Raccoon watershed 
caused another major flood on the 
lower Raccoon River and on the Des 
Moines River below the city. Five 
other turbulent rivers—the Iowa, Ce- 
dar, Maquoketa, Nishnabotna and 
Nodaway—and many smaller streams 
overflowed and flooded widespread local 
areas. Record flood stages were es- 
tablished on the lower Des 
Moines, Nishnabotna and many tribu- 
tary streams. 

The third major storm, covering the 
western half of the state, occurred 
during the afternoon and evening of 
June 22-3. Within four to six hours, 
heavy rains fell in several strips cross- 
ing the Des Moines, Skunk 
and lowa watersheds. These rainfalls 
included 34 in. at Cherokee in 40 min- 
utes and 6} in. at Rockwell City in 
about six hours. Postflood investiga- 
tions revealed a fall of possibly 10 in. 
north of Fort Dodge on Lizzard Creek. 
This caused a disastrous flood at Fort 
Dodge on the morning of June 23. 
On the Des Moines River, from Fort 
Dodge to Des Moines, the flood was 
one of the most serious in the history 
of the basin. At Des Moines, the Rac- 
coon and Des Moines rivers crested 
almost simultaneously and inundated 


Racoon, 


Raccoon, 


39 


mp 
be 

ce. 

tly 
sly 

ner 

the 

ilts 
ine 

the 
ite 

'yl- 

hy- 

its 

m- 

‘al- 
of 
of 

ved 

ek 
am 

esh 
es- 

the 

al 

ent " 
ic} 

lun 

east 
has 

rent 

> 


140 


nearly 7,000 acres, or approximately 
one-fifth of the total area within the 
city limits. Below Des Moines the 
stages were considerably above bank- 
full, but were 3—5 ft. below the record 
stage reached earlier in the month. 
With this brief general summary of 
the weather during the month, let us 
now consider some of the effects which 
resultant floods had on the operation 
of a number of lowa water supplies 
and the steps taken to minimize the 
consequent hazards to public health. 


Maintenance of Supply 


The health and protection of a com- 
munity depend upon the maintenance 
of a safe and adequate supply of wa- 
ter. During floods potable water must 
be furnished for domestic use and for 
restricted commercial purposes. A re- 
serve supply, not necessarily potable, 
must be available for sanitation pur- 
poses and fire protection. The magni- 
tude of this task will vary with the size 
of the community and the extent to 
which the normal water supply facilities 
have been damaged. In one notable 
emergency during the June floods, it 
was necessary to haul as much as 30,000 
gpd. of potable water for an extended 
period. Improvised methods of water 
transport, ranging from 5-gal. cream 
cans to 3,000-gal. gasoline tankers, 
were utilized. Two swimming pools, 
strategically located, were used as main 
supply reservoirs. All of this water 
was rechlorinated with high test hypo- 
chlorite and held for 30 minutes before 
being made available to the public. 
Water for fire protection and for flush- 
ing toilets was pumped directly into 
the system from the flood waters of 
the Des Moines River. 

The damage to the water systems 
and the interruptions of power con- 
fronted water works superintendents 


with little forewarning. 
lems developed on numerous occa. 
Complete power failures at Ot. 
tumwa, Fort Dodge, Glenwood and 
Independence seriously impaired these 


Critical prob. 


sions. 


water supplies. The temporary break- 
down of the power plant at Fraser 
adversely affected a network of small 
towns, among which were Lehigh, 
Soxholm, Dayton and Harcourt. The 
use of electric power was seriously re- 
stricted at Keosauqua and several other 
small communities along the lower Des 
Moines River because of damage to 
power lines by the flood waters and 
the necessary diversion of energy to 
other circuits which were completely 
out of commission. 


Distribution System Damage 


In addition to the actual physical 
damage to water works systems caused 
by the force of the flood waters, there 
was always the threat of actual inunda- 
tion of vital elements of the system. 
It is true that serious flooding generally 
follows a power failure. There were, 
however, many occasions during June 
when flood waters entered the top of 
wells, filled pits and backed up into stor- 
age reservoirs through overflows, creat- 
ing situations which could not be attrib- 
uted directly to a power failure. A few 
of the communities thus affected were 
Indianola, Keosauqua, Bonaparte, Car- 
Macedonia, Villisca, Humeston, 
Manning, Audubon, Carroll, Westside, 
Carlisle, Malvern, Malcom, Deloit, In 
dependence, Anamosa, Chelsea, New 
Hartford, Rockwell City, Cherokee 
Pella and Adel. At two supplies i 
southern Iowa and one in northwest 
lowa, the contamination by floods o 
the water in the distribution system 
was clearly the result of incompetence 
and the part of the 
water plant operators. Such negligence 
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js indeed rare; yet it has occurred 
with sufficient frequency to warrant 
greater emphasis on operator quali- 
fications and training. 

Many other supplies were seriously 
menaced by encroaching flood waters, 


though not actually flooded. At Eldon 
amajor portion of the business district 
was inundated by the Des Moines 
River; however, the wells and water 
plant were safely out of danger. At 
Avoca, Panora, Humboldt, Des Moines, 
Iowa City, Belle Plaine, Toledo and 
Columbus Junction the public water 
supply was endangered but not flooded. 

To maintain an adequate supply of 
water during floods, it may be neces- 
sary to change operating procedures, 
carry higher chlorine residuals through 
the system and inter-connect private or 
institutional supplies as was done at 
lowa City, Anamosa and Independence, 
where continuous service was main- 
tained after the public supplies became 
inoperative because of high water. In 
addition to increased chlorine resid- 
uals, the protection of water in the 
distribution system may require more 
frequent sampling and the disinfection 
of contaminated mains. Free chlorine 
residuals of 2 ppm. or higher were car- 
ried throughout the distribution sys- 
tems of several threatened supplies for 
extended periods without complaints. 
Experience during the floods demon- 
strated that higher chlorine residuals 
than those normally recommended for 
disinfection could be carried without 
the development of unpleasant tastes 
and odors. 

Chlorine residuals do not always 
guarantee the safety of the water within 
the distribution system. It should al- 
ways be kept in mind that chlorine- 
resistant organisms may have been in- 
troduced with the contaminated water 
and may remain in the sediment de- 
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posited in pockets around valves or in 
little used parts of the system. Syste- 
matic flushing and reflushing of the 
system, followed by heavy chlorination, 
will be required to eliminate this pollu- 
tion. In accomplishing this, care 
should be taken to see that all build- 
ing services and plumbing systems are 
flushed with highly chlorinated water. 
It is advisable to reverse the flow in 
parts of the system in order to stir up 
the sediment. At Ottumwa this pro- 
cedure was used with satisfactory re- 
sults. 


Need for Accurate Records 


During the operation of a water 
supply under flood conditions, the dis- 
tribution system is almost always ad- 
versely affected, creating such prob- 
lems as rerouting water, by-passing 
broken mains and utilizing auxiliary 
potable supplies. Control of the flow 
of water in a distribution system is 
second only to the need for an ade- 
quate supply. Proper operation of the 
system under these conditions requires 
the availability of complete and accu- 
rate maps and records of all mains, 
valves, connections and other appurte- 
nances in the system. These records 
are especially necessary when the sys- 
tem is being flushed or purged of pol- 
luted water or mud. — Frequently dis- 
tribution system records are considered 
to be of secondary importance, with the 
result that some changes or repairs are 
not properly recorded. For example, 
valves which the records show to be 
open are often found closed or partially 
closed. At one supply flooded in June, 
the flushing operation and the return 
of the system to service after the flood 
waters had receded were seriously de- 
layed because valve records were not 
up to date. If the information regard- 
ing the location and condition of mains, 
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valves or service connections is incom- 
plete, surveys and inspections should 
be conducted and the findings incor- 
porated in the records. 

Valves are of such vital importance 
in the systematic flushing, operation 
and control of the distribution system 
that a separate record of them is war- 
ranted. The data on each valve should 
include the direction and the number 
of turns required for opening it, the 
name of the-manufacturer and the date 
of installation. The location of valves 
should always be referenced so that 
they may readily be found at night or 
when covered with debris. Valve rec- 
ords should be prepared in such a man- 
ner that they can be reproduced in suf- 
ficient numbers for use in the field. 


Disinfection 


The contamination of the water sup- 
ply must be regarded as one of the 
greatest hazards to the health of a 
community. The principal causes of 
the contamination of water in the dis- 
tribution system are: (1) main breaks, 
(2) backflow through faulty plumbing, 
(3) cross-connections and (4) reduced 
pressure within the system. It is easy 
to understand how the contamination 
of the water system may occur through 
a break in the mains. At Red Oak and 
at Oakland, flood waters swept away 


mains in the water system at river 
crossings. Although it is not definitely 


known whether polluted river water 
entered the distribution systems, it was 
assumed that both water supplies were 
contaminated, and, to be on the safe 
side, recommendations were issued on 
that basis. 

Cross-connections between a public 
and a private or secondary nonpotable 
supply afford a common means for the 
entrance of contamination into the pub- 
lie drinking water. One of the more 
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usual connections of this type is that 
between a municipal water supply and 
a private nonpotable supply arranged 
to permit the use of either or both for 
industrial purposes, such as cooling, 
Private 
elevated storage tanks which float op 
the system must be given special treat- 
ment during periods of emergency op- 
eration of a public water supply. 
Sometimes polluted and safe supplies 
are separated only by a gate or check 
valve, which cannot be depended upon 
to prevent the entry of polluted water, 
Reduced pressures in the system are 
common during emergency operation, 
They may be caused by main breaks, 
failure of pumps or power and heavy 
drafts resulting from a flushing opera- 
tion. 

When a water supply becomes con- 
taminated, the mains and other appur- 
tenances involved must be properly dis- 
infected before they can safely be re- 
turned to service. There may be a 
tendency to overlook disinfection when 
the need for restoring services is great, 
but, regardless of the urgency, disin- 
fection must be carried out before the 
system will deliver safe water. 

Proper disinfection requires that chlo- 
rine be uniformly dispersed through- 
out the system and that it reach all 
surfaces to be treated in sufficient con- 
centration, and for a long 
enough, to destroy all pathogenic bac- 
teria. The contact time for proper 
disinfection depends upon the dosage 
of the disinfecting agent and the dis- 
tribution of the polluted material to 
be penetrated. For thoroughly flushed 
surfaces, a contact time of 4-24 hours 
is usually recommended for a dosage 


processing or fire protection. 


period 


of 50 ppm. of chlorine. 

Grossly polluted systems may be 
difficult to purge of all sediment. But 
if a study is made heforehand of the 


a 


pipe 
folle 
can 
certi 
that 
duce 
cleat 
of h 
infec 
may 
the : 
300 
this 
chlo: 
tance 
flush 
ment 
ment 
pipe 
pene 
tivel 
disin 
Tl 
ervo 
chlor 
or in 
be di 
spra) 
chlor 
bott 
tated 
peri 
sprez 
Smal 
infec 
conte 
perm 
hour 


fi 
ioe 
+ 


WA 


February 1948 IOWA 
hydraulics of flow in the network « 
pipes, and if a systematic caitaeds is 
followed, most of the foreign matter 
can be eliminated with a fair degree of 
certainty. It should be kept in mind 
that a scouring velocity must be in- 
duced in the section of the main to be 
cleared, by opening a sufficient number 
of hydrants simultaneously. The dis- 
infection of grossly contaminated mains 
may be facilitated by first “slugging” 
the system with a heavy dosage—250- 
300 ppm. of chlorine—and_ following 
this by water containing 50 ppm. of 
chlorine, for +-24 hours. The impor- 
tance of thoroughly cleansing and 
flushing the water mains before treat- 
ment should be emphasized. If sedi- 
ment or mud has accumulated in the 
pipe inverts, it must be removed. The 
penetration of such material is rela- 
tively slow and, as a result, complete 
disinfection may not be accomplished. 
The disinfection of large storage res- 
ervoirs by filling them completely with 
chlorinated water may be impractical 
or impossible. The inner surfaces may 
be disinfected, however, by thoroughly 
spraying or washing them with a strong 
chlorine solution. Disinfection of the 
bottom of the reservoir may be facili- 
tated by closing the outlet valve and 
permitting the chlorine solution to 
spread over the bottom — surface. 
Smaller storage reservoirs can be dis- 
infected by filling them with water 
containing 50 ppm. of chlorine and 
permitting a contact one of 4-24 


hours. 


FLOODS 


by 


A simple field test for high chlorine 
residuals is desirable in order to elimi- 
nate guess work and to insure the ade- 
quate chlorination of the system. An 
approximation of the chlorine concen- 
tration is all that is necessary. This 
may be readily obtained by the use of 
the common ortho-tolidine test for re- 
sidual chlorine. A chlorine residual of 
15-20 ppm. will give a bright red color, 
whereas 50 ppm. or greater will pro- 
duce a brown precipitate which is 
easily recognizable. 

If a little more information is desired 
on the chlorine residuals, the 
dilution method” is particularly useful. 
This test has the advantage of sim- 
plicity and speed, together with a good 
degree of accuracy. Briefly, it 
sists of adding ortho-tolidine indicator 
to a known quantity of distilled water 
and then injecting a drop or more of 
the chlorinated water. The value of 
the reading shown by color comparison 
is multiplied by the dilution factor to 
obtain the final chlorine residual. 

Although the water supplies of ap- 
proximately fifty cities and towns in 
Iowa, representing some 400,000 popu- 
lation, were menaced by flood waters 
in some degree during the month of 
June 1947 it is worthy of mention that 
not one case of water-borne disease has 
been reported. This, it is felt, is the 
greatest tribute that can be paid to the 
local officials and water works person- 
nel responsible for the safety of the 
public water supply. 
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Francisco, by Oscar G. 


Francisco. 


HE purpose of any water supply 
system is to furnish an adequate 
and continuous quantity of water to 
the community which it is to serve. 
This means that not only must there 
be a sufficient number of catchment 
reservoirs with adequate storage ca- 
pacities in order to insure the supply 
of water, but also that the water must 
be available to each and every con- 
sumer at a reasonable pressure during 
the period of maximum use. 

The first catchment reservoirs are 
usually obtained by the construction 
of dams across the near-by streams. 
As the demand for water increases and 
the existing storage becomes inade- 
quate, additional catchment reservoirs 
must be obtained. Thus dams are 
constructed across streams at greater 
and greater distances from the com- 
munity to be supplied, and it is often 
necessary to build them several hun- 
dred miles away. 

From the catchment reservoirs the 
water is transported to the various 
distribution reservoirs by means of 
supply mains. If the catchment res- 
ervoirs are situated at a_ sufficient 
elevation, relative to the distribution 
reservoir, the water will be brought in 
by gravity flow; otherwise, pumping 
is required. 

The distribution 
be so located as to produce, by gravity 


reservoirs should 


flow, a reasonable pressure at the 
home of every consumer. Although 
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Hydraulics of Hydropneumatic Installations 
By Oscar G. Goldman 


A paper presented on July 21, 1947, at 
Goldman, 


the Annual Conference, San 


Asst. Supt., Water Dept., San 


this condition is usually met, there wil] 
nevertheless be small but important 
areas where pressures are inadequate, 
Two solutions to the problem of 
inadequate pressure in the somewhat 
isolated areas are possible, each of 
which will involve additional pump- 
ing. One of the possibilities is to erect 
an elevated tank of sufficient height 
and capacity to produce the required 
pressure as well as to assure the availa- 
bility of the supply. The other possi- 
bility is to install a hydropneumatic 
plant which will meet the same re- 
quirements specified for the elevated 
tank. Each of the areas of inadequate 
supply will generally require its own 
separate installation. these 
areas are relatively small, the hydro- 
pneumatic installation will usually be 
found to be the most economical. 
Hydropneumatic plants are also 
used in private buildings to augment 
the water supply furnished by the 
utilitv. They are required by tall 
buildings because, although the supply 
to the ground floor may be adequate, 
the pressure at the upper floors would 
probably be inadequate. 


Hydropneumatic Plants 


Hydropneumatic plants utilize the 
expansion and contraction properties 
of air. The larger the volume of air 
confined in any container the larger 
will be the change in volume for the 
same change in pressure, if the tem- 
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perature remains constant. Hence, by 
filling a closed tank with both air and 
water and then compressing the air to 

a predetermined pressure, a definite 
volume of water can be removed for a 
definite change in pressure. 

The main features of a hydropneu- 
matic plant are a closed steel tank, 
pump, air compressor, pressure switch 
control and the required inlet and out- 
let piping. 


Closed Tank 


The closed steel tank contains both 
air and water under enough pressure 
to provide the amount required at the 
consumers’ premises. The proportion 
of air and water in the tank will de- 
termine the volume of water which 
can be removed from the tank for any 
assumed change in pressure. Since 
the change in pressure depends upon 
the volume of air contained within the 
tank, the tank may be installed in any 
convenient position—horizontal, ver- 
tical or otherwise. 


Pump 
The type of pump used in hydro- 
pneumatic installations is usually an 
electric motor-driven centrifugal or 
plunger pump of sufficient capacity to 
maintain the minimum pressure dur- 
ing the period of maximum demand. 


Air Compressor 

An air compressor is necessary first 
to establish and then to maintain the 
proper volume of air in the steel tank 
under the required maximum pressure 
conditions. Since the water flows into 
and out of the tank, air must be added 
from time to time because of the ab- 
sorption of the air by the water. 
Furthermore, if the temperature of the 
air in the steel tank varies to any great 
extent, air should be released when 
temperatures are rising and added 


a 


INSTALLATIONS 14: 


when they are falling, in order to 
maintain the proper volume of air in 
the tank. The size of the air com- 
pressor, therefore, will depend not only 
upon the size of the steel tank in- 
stalled, but also upon the protection 
given the tank against the effect of 
changing temperatures. 

When the steel tank is properly pro- 
tected against temperature variations 
and air absorption is the only problem, 
it will be found that the addition of 
air into the tank will not be needed 
oftener than perhaps once a week, and 
then only a limited amount will be 
required. Hence, for this purpose, 
the capacity of the air compressor will 
be rather small, usually not larger 
than 2 cu.ft. of free air per minute for 
the large installations. When tem- 
perature variations are to be taken 
care of, considerably larger air com- 
pressors must be installed. 

When first establishing an installa- 
tion—particularly a large one—a port- 
able air compressor should be used for 
establishing the proper volume of air 
in the steel tank at the required pres- 
sure, in order to shorten the time 
required to put the plant into service. 


Pressure Switch 

The maximum desired variation in 
the pressure in a water distribution 
system should not be greater than 
approximately 20 psi. This variation 
is the difference between the pressure 
when there is no flow in the system, 
and the distribution reservoir or tank 
supplying the area in question is at 
maximum capacity, and the pressure 
when the rate of flow in the system is 
a maximum, and the storage is an 
allowable minimum. For hydropneu- 
matic plants it is believed that a 


10-psi. variation is most practical. 
There are two general types of pres- 
sure switches available for the opera- 


ate, 


146 


tion of the hydropneumatic plant, 
the choice depending entirely upon 
the problems involved. If the only 
requirement is to start or stop the 
pump at predetermined pressure val- 
ues, an ordinary pressure switch can 
be used, which operates in this manner: 
When the maximum pressure is at- 
tained in the tank by pumping in 
additional water, the pressure switch 
opens the electric circuit, thus stop- 
ping the pump. Again, when the 
pressure in the tank decreases to the 
predetermined minimum because of 
the withdrawal of the water from the 
tank, the pressure switch closes the 
electric circuit and starts the pumps. 
This cycle of operation is repeated as 
often as the maximum and minimum 
pressures are reached. It should be 
noted that the air compressor is man- 
ually with this type of 
pressure switch. 

If it becomes necessary or desirable 
to overcome the effect of an air volume 
change due to the variation of the 
temperature, a more complex type of 
operating switch must be used. This 
switch is constructed to maintain the 
water level in the steel tank at a pre- 
determined maximum position, inde- 
pendent of the pressure. When the 
predetermined maximum position of 
the water level in the tank is reached, 
the pump is shut off. It will start 
again when the pressure drops to the 
predetermined minimum. During the 
pumping cycle a rise in pressure above 
the predetermined maximum, due to 
an excess of air in the tank, causes a 
solenoid-operated valve to be opened. 
This action allows air to escape from 
the tank, thereby maintaining the 
predetermined maximum pressure. 
When the pump shuts down because 
the water in the tank has reached its 
predetermined level, and the pressure 
in the tank is not at its predetermined 


operated 


OSCAR G. GOLDMAN 


Jour. AW WA 


maximum value, the air compressor 
will be started and will continue to 
operate until the desired pressure js 
reached. It should be noted, how- 
ever, that the escape valve operates 
only during the period when the pump 
is running and that the air compressor _ | 
operates only when the pump js | 
stopped. 

Piping 

Later in this paper it will be shown 
that the volume of air is many times 
greater than that of the water con- 
tained in the steel tank. It is obvi- 
ous, therefore, that both the inlet and 
outlet must be installed at the bottom 
of the tank. The inlet and outlet can 
be independent pipelines or a common 
line, depending entirely upon the exi- 
gencies of design. 

Where a common inlet and outlet 
pipe system is used, the storage tank 
is said to “‘float’’ on the system. The 
pump discharge is connected directly 
to the outlet from such a tank, which 
is also connected to the gridiron sys- 
tem, the surplus from the pump 
“backing up” into the tank. — If inde- 
pendent inlet and outlet pipelines are 
installed, all the water from the pump 
must first be discharged into the tank 
and then into the gridiron system. 

The pipeline leading from the dis- 
charge side of the compressor should 
be connected to the top of the tank, 
or at least above the maximum water 
level in the tank. Air relief valves 
must be installed in order to protect 
the tank against excessive pressure, in 
addition to the necessary control and 
check valves. 

Furthermore, a gage glass should be 
installed on the tank so that the water 
level can be observed at all times, 


thereby enabling the operator to con- 
trol and adjust it as the situation re- 
quires. 
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Tank Design 


Where a tank contains both air and 
water under pressure, the movement 
of the water surface acts as a piston, 
causing the air to expand or contract, 
according to the direction of the 
motion. 

The entire design of any hydro- 
pneumatic tank is based on the funda- 
mental equation known as Boyle's 
Law: 


PiV; = (1) 


where P, is the initial pressure, abso- 
lute; Ps is the final pressure, absolute; 
is the volume of air at pressure 
and V2 is the volume of air at pres- 
sure Po. 

Generally speaking, there are two 
types of tanks which can be used for 
any hydropneumatic installation: cy- 
lindrical and spherical. The former 
is the type usually employed. 

Once proportioned, the cylindrical 
tank can be placed in any desired 
position from the vertical to the hori- 
zontal because its design is based upon 
volumetric changes. The two posi- 
tions of the tank which lend them- 
selves to design, however, are the 
vertical and the horizontal; and the 
fundamental position is the vertical. 


Cylindrical Tank— Vertical 


When the ends of the tank are flat 
and the tank is of uniform diameter 
(Fig. 1), the height of the air column 
at the time of maximum pressure may 
be obtained by applying the principle 
of Eq. 1: 

Let p; equal the maximum pressure 
(psi.), P2 the minimum pressure (psi.), 
d the diameter of the tank (ft.), /; the 
height of the air column at maximum 
pressure ~; (ft.), J, the height of the 
air column at minimum pressure p» 
(ft.) and y the travel of the water 
column, /2 —/; (ft.). Now > pe 
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and > /;. Let p;’ equal the maxi- 
mum pressure, absolute, and pe’ equal 


the minimum pressure, absolute. | 
Applying Eq. 1: 
Liew by 


= = Peo'le pli 


Hence: 
Also: 
y=hkh-h willy 
Or: 


ls == 


Therefore: 


= po’ + y) 
Hence: 
_ 
y 
Let 
Hence: 
p 


It should be noted that the ratio of 
air to water in the tank is expressed 
by the ratio of the minimum pressure, 


absolute, to the difference between 


the maximum and minimum pressures. 
This statement may be given in equa- 
tion form: 


An analysis of the above equation 
indicates that the volume of air is 
many times greater than that of the 
water which is available for use in any 
hydropneumatic tank. For example, 
if the minimum desired pressure in the 
tank is 100 psi. (gage) and the differ- 
ence between the maximum and mini- 
mum pressures is 10 psi., the volume 
ratio of air to water is approximately 

The tank has been assumed to con- 
tain no water at the position of mini- 
mum pressure, that is, at the time 
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Discharge 


This is also the volume of water which 
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when the pump is set to start. To 
guard against the danger of some of 
the air escaping into the gridiron sys- 
tem, however, an additional volume 
of water, termed ‘‘water seal,’’ should 
be added to the tank. This is accom- 
plished not by shortening the air col- 
umn, but by lengthening the tank so 
that it will contain the water seal. It 
has usually been found satisfactory to 
allow for a depth of water seal, , 
equal to y, the depth of the water 
avaulable between the pressure limits. 


4 


Water Level at 
Pressure p, 


le 


~ Water Level at 


Pressure pp» 


Tank 
Discharge 


Fic. 1. Cylindrical Tank in Vertical Position 
On this assumption, therefore, the 
height of the tank, 7—with flat ends 
will be the height of the air column 
plus twice the height of the water 
column, or expressed as an equation: 


(4) 


Frequent mention has been made of 
the water available for use in a hydro- 
pneumatic tank, or the volume of 
water which is available between the 
maximum and minimum pressures. 
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can be removed from the tank be. 
tween the time when the pump is shut 
off and the time it will start again, 
The larger this volume is, the longer 
the pump will operate when started 
and the longer it will remain shut 
down when stopped. 

For a hydropneumatic tank, cylin. 
drical in shape, the equation express- 
ing the relation between the volume 
of water available—V, (cu.ft.)—the 
height of the water column, and the 


diameter of the tank, is: - 
& 


amt 4 


a-s 


Fic. 2. Spherical Segment 
Or: 
Or: 


1.273 V, 

Y= (5) 

In the discussion thus far, the ends 
of the tank have been considered to be 
flat. This, of course, is not the type 
of tank which would be secured in 
practice. The ends of practically all 
cylindrical tanks of this kind are 
spherical segments, which means that 
a correction must be applied to the 
height of the tank as designed above. 

In Fig. 2, R is the radius of the 
sphere (ft.), 4 the height of the spheri- 
cal segment (ft.), d the diameter of 
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the cylinder (ft.) and x the height of 
the cylindrical segment (ft.). Assume 
R = d, following the usual practice in 
the construction of tanks of this type. 
Now, letting V, equal the volume of 
the spherical segment (cu.ft.) and V, 
the volume of the cylindrical segment 


(cu.ft.): 


2(3R — h) 


= 
» 


Since, by construction, h = 0.134d, 


and: 
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and minimum pressures. For flat 


ends, the values of /; in Eq. 3 and y 
in Eq. 5 are substituted in Eq. 4, 


giving: 
1.273 V. po’ 
—— -+2])..(10) 
p 


Assuming H = 3d: 4 


0.739 +2)] (11) 


For a tank with spherical ends, the 


Water Level at Pressure p, a 


H 


V, = 0.017xd?........(7) 

| 
= 

| 

Fie. 3. 


But V, = Ve. 
and 7: 


Hence, equating Eq. 6 


x = 0.069d......... (8) 


As the tank has two spherical ends, 
the correction factor will be —2x, or 
—().138d. Assuming further that the 
volume of water contained in one 
spherical segment is equal to the vol- 
ume required for the water seal, the 
equation for the total over-all length 
of the tank, in feet, will be: 


H = 1, + y — 2(0.069d) + 2(0.134d) 


Or: 


+ y+ 0.130d.....(9) 


Equations may be developed to ex- 
press the diameter of a cylindrical 
tank in terms of the volume of water 
available, the minimum pressure and 
the difference between the maximum 


q 


Cylindrical Tank in Horizontal Position 


same values of /; and y are substituted 
in Eq. 9 
1.273 V, 
H= +1) +0.1300 ..(12) 


Again assuming /T = 3d: 


ps! mye 
= 0.444) +1) 
4 


t 
d = 0. V 4 (13) 


Cylindrical Tank—Horizontal 

When the tank is in a horizontal 
position, the ends are considered to be 
flat. The slight error thus introduced 
is of no practical significance. In the 
process of actual design the tank is 
assumed to be in the vertical position ; 
after its dimensions are determined, 
it is placed horizontally. The loca- 
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tion of the water levels, however, must 
be obtained anew for proper operation 
and control.* With the tank in a 
horizontal position, the water will 
occupy a circular segment, the area of 
which is found by dividing the total 
volume of water within the tank by 
its length. 

In Fig. 3, 77 is the total over-all 
length of the tank (ft.), d the diameter 
(ft.), R the radius of the tank (ft.) and 
h* the’ height of the circular segment 
occupied by water (ft.). Let V equal 


| | 
* Adapted from the table of segments of circles in 


(cu.ft.) and A equal the area of the 
circular segment (sq.ft.). Then 
area of the circular segment is ex- 
pressed by the equation: 


V 

Values of V and // can 
mined from the computations for the 
evlindrical tank in a vertical position. 


To take advantage of the numerous 
mathematical tables available, the 


be deter- 


* The location of the water level of a cy- 
lindrical tank in a vertical position can be 
found by means of Eq. 3. 


the 


rt 
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area of the circular segment for a tank 
of known diameter must be reduced 
to an equivalent area per unit radius, 
Let a equal the area of the circular 
segment per unit radius: 


Letting h’ equal the height of the cir- 
cular segment for unit radius 


= 


R 


the total volume of water in the tank (15) 
>  _ Height of Circular Segment for Various Areas per Unit Radius 
_— 1 | 2 | 3 | 4 5 | 6 7 8 9 
ot 
Values of h’ 
0.1 | 0.1432 | 0.1528 | 0.1621 | 0.1711 | 0.1799 | 0.1885 | 0.1970 | 0.2053 | 0.2135 | 0.2216 
0.2 | 0.2295 | 0.2373 | 0.2449 | 0.2525 | 0.2600 | 0.2673 0.2747 | 0.2819 | 0.2891 | 0.2962 
0.3 0.3031 | 0.3100 | 0.3169 | 0.3238 | 0.3306 | 0.3373. 0.3439 0.3505 | 0.3570 | 0.3635 
0.4 | 0.3700 | 0.3764 | 0.3828 | 0.3891 | 0.3954 | 0.4017 0.4079 0.4141 | 0.4202 | 0.4263 
0.5 0.4324 | 0.4385 | 0.4445 0.4505 | 0.4565 | 0.4625 | 0.4684 | 0.4743 | 0.4801 0.4859 
0.6 0.4917 | 0.4975 | 0.5033 0.5091 0.5149 | 0.5266 | 0.5263 | 0.5319 | 0.5376 | 0.5432 
0.7 | 0.5488 | 0.5544 | 0.5600 | 0.5656 | 0.5711 | 0.5766 | 0.5821 | 0.5876 | 0.5931 | 0.5986 
0.8 | 0.6041 | 0.6095 | 0.6149 | 0.6203 | 0.6257 | 0.6311 | 0.6365 0.6418 | 0.6471 0.6524 
0.9 0.6578 | 0.6631 | 0.6684 | 0.6737 0.6790 | 0.6843 | 0.6896 | 0.6948 | 0.7000 | 0.7052 
1.0 0.7105 | 0.7158 | 0.7210 | 0.7262 | 0.7313 | 0.7365 | 0.7417 | 0.7469 | 0.7520 | 0.7572 


Vachinery's Handbook (1). 


Table 1 gives values of h’ for various 
values of As can be from 
Eq. 15, multiplying h’ by the known 
radius will give the actual location of 
the water level in the tank in a hori- 
zontal position. 


seen 


Spherical Tank 


The design of the spherical tank 
assumes that when the pump is started 
the tank is just empty. ‘The required 
water will be obtained by the 
construction of a small cylindrical 
tank of the proper capacity on the 


inlet side of the spherical tank. 
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In Fig. 4, D is the diameter of the 
spherical tank (ft.), y the travel of the 
water level due to change in pressure 
from maximum to minimum (ft.), d 
the diameter of the cylindrical tank 
(ft.), and x the height of the eylindri- 
cal tank. Let p; equal the maximum 
pressure (psi.); p:’ the maximum pres- 
sure, absolute; p2 the minimum pres- 
sure (psi.); p2’ the minimum pressure, 
absolute; p the difference in pressures, 
pi — p2; Vi the volume of the sphere 
(cu.ft.); V2 the volume of the spherical 
segment (cu.ft.). Then: 


— y) 


wae 


re 


Pump Discharge Tank Discharge 


Fic. 4. 


Spherical Tank 


Applying Eq. 1: 
— 4ry?(3D — y) ] = po’ 
pi’ D8 pr’ (3y?D 2y?) = p2’ 


pi’ — 2y 
(5) (8-5)--09 


Or, substituting p: 


Now let: 
y\ 2y 
pb’ = \D D 
lable 2 gives the value of D for vari- 


ous values of K. 
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If the volume of available water 
between the maximum and minimum 
pressures is known, the diameter of 
the spherical tank can be expressed as 
a function of volume and pressure: 


y \? 2v 

4 


Therefore: 


V 
p= 1.211 ( 
p 


Assuming that the volume of the 
water seal equals V,, an equation for 
the diameter, d, of the cvlindrical tank 
may be developed: 


.(20) 


In the solution of Eq, 20 the value of 
either d or x must be assumed. 


Pumps 


The only phase of pump design 
which needs to be considered is the 
pump’s capacity, assuming, of course, 
that the pump will operate successfully 
within the pressure range required. 

When determining the capacity of 
the pump to be installed, it is neces- 
sary to establish the area to be sup- 
plied from the plant, the demand of 
the area and the rate at which the 
supply is to be used. In addition, it 


is well to estimate the extent of the 

present and anticipated future devel- 

opment of the region. 
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The factors of greatest importance 
in determining the pump capacity are 
the “rate of maximum demand” and 
the time sp 1 during which the maxi- 
mum demand lasts. This phase of 
the problem is the most perplexing 
one, and its resolution depends largely 
upon judgment; yet the answer to this 
question will determine the success or 
failure of the plant in meeting water 
supply requirements. 

It is a simple matter to determine 
the average monthly consumption in 
any given area by reading the meter of 
each customer. But what is the rela- 
tionship between the average monthly 
consumption and the average daily 
consumption? What is the relation- 
ship of the average daily consumption _ 
and the maximum daily consumption | 
occurring during periods of extremely — 
hot weather? Again, what is the re- 
lationship between the maximum daily 
consumption and the maximum hourly 
consumption? It may be necessary 
to determine the relative rates of con- 
sumption for still smaller units of 
time, depending upon the size of the 
plant to be erected. 

As outlined above, the problem may 
seem almost impossible of solution. 
It will be best, therefore, to examine 
an actual instance in detail. First the 
area to be supplied was determined. 
Then the individual meter readings 
for the customers within that area, or 
one similar to it, were tabulated during 
the month of maximum consumption 
indicated by previous records. 
From the record of maximum monthly 
consumption, the average maximum 
monthly rate of use was computed for 
the area. By making 24-hour flow 
tests on the system it was found that 
most of the water was used within a 
period of twelve hours. It was also 
determined that the maximum daily 
rate of consumption was about 1.5 


as 
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times the average maximum monthly 
rate, and that the maximum hourly 
rate of consumption was 2.0 times 
the maximum daily rate. The ac- 
tual period of maximum consumption 
lasted for a period of from 1 to 2 hours. 

The maximum rate of demand de- 
termines the capacity of the pump to 
be installed, but the actual pump 
capacity, Q; (cfm.), must be greater 
than the maximum hourly rate, Qs 
(cfm.); in other words, the ratio, NV, 
of the pump capacity to the maximum 
hourly rate of consumption must not 
be less than unity for the successful 
operation of any hydropneumatic 
plant. This ratio may be expressed by 
the equation: 


In the operation of the plant, it is 
of interest to know the period of time 
that the pump will be running as well 
as the time the pump will be shut 
down. These time periods become of 
greater importance when it is desired 
to maintain the proper volume of air 
in the tank during large temperature 
changes. Sufficient time must be 
allowed for the air relief valve to open 
when the volume of air is too large, 
or for the compressor to operate when 
additional air is required. 

The minimum time interval, 4; 
(minutes), when the pump will be shut 
down can be determined from the 
ratio of the available water in the 
tank to the rate of maximum hourly 
demand: 


The maximum time interval, f 


(minutes), when the pump will be 
running can be determined from the 
ratio of the available water in the 
tank to the difference between the 
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pump capacity and the maximum 
hourly demand. 
V; 
lo = 4 (23) 


Since V, equals Qot;, the latter ex- 
pression may be substituted in some 
of the equations developed earlier in 
this paper. For example, Eq. 19 and 
20 could read: 


Dati pr’ \3 
p= 1.241 ( (24) 
d = 1.128 . (25) 


Summary of Design Principles 


The items of principal importance 
in the design of hydropneumatic tanks 
may now be summarized: 

1. Hydropneumatic tanks should 
be designed and not merely built. 

2. A complete and thorough analy- 
sis of the demand or use of the water 
in each locale should be made before 
the design of the plant is undertaken. 

3. Where there are large tempera- 
ture fluctuations, provisions should be 
made for the maintenance of the cor- 
rect volume of air in the tank. 

4. The volume of air is many times 
that of the water in a properly de- 
signed hydropneumatic tank. 

5. The position of the tank does not 
affect the operation of the plant. 

6. The size of the tank depends not 
only upon the desired maximum and 
minimum pressures, but also upon the 
maximum rate of demand or consump- 
tion for the area to be supplied. 

7. The capacity of the pump must 
be greater than the maximum rate of 
consumption. 

8. A gage glass should be installed 
on every hydropneumatic tank in 
order to establish and maintain the 
proper water level in the tank. 
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Typical Problems 


PROBLEM 1. The maximum water 
demand in a district to be supplied by 
a hydropneumatic plant was found to 
be 10 cfm. The minimum pressure at 
the plant shall be 40 psi. and the maxi- 
mum 60 psi. The capacity of the 
pump shall be 25 per cent greater than 
the maximum demand. 

a. What should be the dimensions 
of a cylindrical tank with spherical 
ends? 

b. What should be the dimensions 
of a spherical tank? 

c. What is the minimum time that 
the pump will be shut down and the 
maximum time that the pump will be 
operating? 

SOLUTION. Given: Q; equals 12.5 
cfm., Q2 equals 10 cfm., ~: equals 60 
psi. and pe equals 40 psi.; assume f, 
equals 10 minutes. 


Part a: 


Hence: 
V, = (10)(10) = 100 cu.ft. 


Again: 


Or: 


Assume: 


Therefore: 


d = 


Again: 
y 


(po + 14.7) (3) 


Now: 


pb = pi — pz = 20 
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Hence: 
= 6.84 ft. 
Again: 
H=1+y+0.130d..... (9) 
Hence: 
IT = 6.84 + 2.50 + 0.130(7.13) 
= 10.27 ft. a, 
Part 6b: 
Oot; py’ 
p 
Hence: 
(10)(10)(74.7) 
D= 124i] 20.0 | 
= 8.97 ft. 
Again: 
K = (18) 
Pi 
Hence: 
K = => = 0.321285 
74.7 
From Table 2: 
= 0.378 
D — owe € 
Hence: 
> 9 = 0.378(8.97) = 3.39 ft. 
Again: 
d = 1.128 
Where: 
Oot = V, = 100 cu.ft. 
Assume: 
d = 5.0 ft. 
Hence: 
<%= 1.273( 
25 7 
5.09 ft. 
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Part c: 
t, = 10 minutes (assumed) Ls 
a—& } 
Therefore: wa 
100 
12.5 — 10.0 


40.0 minutes 


PROBLEM 2. A given district con- 
tains 270 homes. The average 
monthly consumption per home, from 
actual meter readings, is 800 cu.ft. 
The district is at present supplied 
from a small concrete tank, the eleva- 
tion of which is such that the pressure 
in the homes at the highest elevation 
is 20 psi. It is proposed to install a 
hydropneumatic station for supplying 
the district. The difference in eleva- 
tion between the highest elevation 
and the proposed pump station is 40 
ft. The minimum pressure at the 
highest elevation is to be 40 psi. and 
the pressure variation 10 psi. 

a. What size cylindrical tank with 
spherical ends must be installed? 

b. What size spherical tank could 
be used in place of the cylindrical 
tank? 

c. What size pump should be in- 
stalled? 

d. What is the maximum time in- 
terval that the pump will be operating? 

SOLUTION. From experience as- 
sume: (1) that the loss of head in the 
gridiron system is negligible; (2) that 
the water is used within a period of 
twelve hours each day; (3) that the 
maximum daily rate of consumption 
is 1.5 times the average maximum 
monthly rate; and (4) that the maxi- 
mum hourly rate of consumption is 
2.0 times the maximum daily rate. 
Some general computations can then 
be made. 
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Total average maximum monthly use Therefore: 


_ = 270 X 800 = 216,000 cu.ft., 450\3 
d= 1.128(° ) 
maximum monthly use 4 
= 11.96 ft. 
= 1.5 X 216,000 = 324,000 cu.ft, 40... 
Again: 
average maximum daily use 
34,000 
== 30) = 10,800 cu.ft., Now: 
b = pi — po = 10.0 psi. 
average maximum hourly use” 
_ Hence: 


II 


10,800 
= 900 cu.ft, 
= (87.2 + 14.7 (*) 


axi lemand inute 
maximum demanc € = 28-76 ft. 
2) ) . 
= {2)(900) = 30 cu.ft., Again: 
60 y+ 0.130d. (9) 
difference in elevation Hence: 
= 40 feet = 17.2 psi., HI = 28.76 + 4.00 + 0.130(11.96) 
and = 34.31 ft. 
= 40 + 10 + 17.2 = 67.2 psi., oe . 
pb, = 40 + 17.2 = 57.2 psi. 
pr’ 
Part a: Assume that the tank shall D = 1.241 i. (24) 


contain sufficient storage for 15 min- 
utes during the period of maximum Hence: 


+ gg yf 90015) (07.2 + 14.7)] 
t; = 15 minutes 9171 
Q2 = 30 cu.ft. 19.17 ft. 
/ V- 
(22) K (8) 
1 
Hence: Hence: 
= 450 cu.ft. = 
Vz From Table 2: 
y = 1.273 —..... ' 
Five a au 
d = 1.128 Hence: 
Assume: y = 0.219(19.17) 


yv=40ft. = 4.20 ft. 
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Also: 
Doty \! 
ia 1.128(@**) (25) 
Where: 


= 450 


d = 9.0 ft. 


Assume: 


Hence: 
1.273 450 
= 6.27 ft. 
Part c: 
0; | 
N O (21) 
Assume: 
N = 1.20 
Hence: 
On = 1.20(30) 
= 36 cfm. 
= 269.3 gpm. 
Part d: 
Hence: 
450 


PROBLEM 3. 


75 minutes 


The conditions are 
the same as set forth in Prob- 
lem 2. In this case, however, it is 
desired to use two cylindrical tanks 
(with spherical ends) in parallel, each 


those 


tank being 10ft.indiameterand 25ft. 


in over-all length. The tanks are to 
be installed in the horizontal position. 
a. What is the position of the water 
level in the tanks when the pumps 
shut off automatically ? 
b. When the pumps start? 
SOLUTION. For design purposes, 
assume the two tanks to be placed in 
the vertical position. As before: 


V, = 450 cu.ft. 


IYDROPNEU MATIC 


to supply 225 cu.ft. Now: J 
V, 
y = 1.273 Po: (5) 
Hence 
225.0) 
Now 
y 
Hence 
I, = (57.2 + 14.7) 10 
= 20.56 ft. ; 
Also 
T=h+y+0.130d.....(9) 
Hence 
= 20.56 + 2.86 + 0.130(10) 
24.72 ft. 
The actual over-all length of the 


INSTALL ATIONS 


Since the two tanks are to operate 
in parallel, each tank will be required 


tank equals 25.0 ft.; the actual volume 
of water per foot of tank equals 78.54 
cu.ft.; the actual surplus water due 
to the assumed length equals (78.54) X 
(25.00 — 24.72), or 22.19 cu.ft. The 
volume of water in the spherical seg- 
ment used as the water seal can be 
determined by means of Eq. 8: “ = 


(0.069 )d 


(0.069)(10) 
0.69 ft. 
Hence, the volume in the spherical _ 
segment equals (0.69) (78.54), or 54.19 
cu.ft. Therefore, the total volume of 
water in the cylindrical tank equals 
225.00 + 22.19 + 54.19, or 301.38 cu.ft. 
Part a: Assume, however, that the 
tank is placed horizontally. Then: 


V = 301.38 cu-ft. 
H = 25.0 ft. 


x= 


& 
Y) 
| 


Now: 
Hence: 
301.38 
25(5.0)? 
= (0.482 


Referring to Table 1: 


Also: 


2.11 ft. 


= 


GOLDMAN 


WA 


Jour, AW 


Part b: The volume of total Water 
seal equals 301.38 — 225.00, or 76.38 


cu.ft. Hence: 
76.38 
mie 25(5.0)2 
= 0.1222 


Referring to Table 1: 


h’ = 0.1641 
Therefore: 
h = 0.1641(5) 


0.82 ft. 


I 


Reference 


1. Machinery’s Handbook. 
New York (1919). 
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Therefore: 
h = 0.4214(5) 
| 


Meeting, Victoria, B.C., 
lee stoner, Victoria, B.C. 
a: 
HE province of British Colupalie 
has been fortunate in the legis- 
lation covering the use of its water 
resources. C. S. Kinney of Salt Lake 
City, whe published a_ voluminous 
treatise in 1912 on water and irriga- 
tion rights covering nearly the whole 
world, made this comment 
British Columbia Act (1): 


The Water Law is drastic and covers 
the subject of the title to and the use of 
waters in its most minute details. In fact, 
we consider it one of the most effective 
statutory laws upon the subject in exist- 
ence, and undoubtedly it will stand the 
test of both time and all the litigation, 
under the Canadian form of government, 
that may be brought against it. 


by J. 


civilized 
on the 


At the World Power Conference in 
1936, the Dominion Water and Power 
Bureau, in a paper on water laws and 
administration in Canada, said that the 
British Columbia system (2): “both in 
its legislative foundation and its ad- 
ministrative procedure has reached 
high degree of perfection. It en- 
ables the water in any stream or dis- 
trict to be apportioned among different 
users for various purposes in the most 
economical and effective manner.” 
The fundamental principles on which 
the system is founded were established 
early in the history of the colony. In 
brief, they postulate that water in the 
streams is a public asset and that no 


we 


om! 


Water Legislation in British Columbia 
By J. C. MacDonald A 
A paper presented on May 16, 1947, at the Pacific Northwest Section 


MacDonald, Public Utility Commis- 7 


= 


oti. 
prescriptive or riparian right should 


be permitted to interfere with its bene- 
ficial use. 


Early Legislation 


Following some earlier local admin- 


istrations, the colony of British Co- 
lumbia was organized in 1858. The 


chief industry in those days was gold 
mining, and in 1859 the “Gold Fields 
Act” was passed. This act included 
provisions for the use of water which 
required that all persons who “on the 
27th of October, 1859, hold any claim, 
ditch or water privilege must on or 
before the first of November register 
the same at the office of the Gold Com- 
missioner.” The regulations required 
that any person desiring an exclusive 
ditch or water privilege should make 
application to the Gold Commissioner, 
stating, for the guidance of the com- 
missioner, the name of the applicant ; 
the proposed ditch head and quantity 
of water; the proposed locality of dis- 
tribution; the price to be charged for 
the water, if intended for sale; the 
general nature of the work to be done; 
and the time within which the work 
should be completed. The Gold Com- 
missioner was instructed to enter a 
note of all such matters “as of record” 
and was authorized to grant, for a 
term not exceeding five vears, the 
right to divert and use the water from 
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any creek. Every owner of a ditch or 
water privilege was required to employ 
all reasonable means for utilizing the 
water granted to him. Any person re- 
fusing or neglecting to take, within the 
time set by the Gold Commissioner, 
the whole of the water applied for 
was to be entitled only to the quantity 
actually taken. Unless otherwise spe- 
cifically arranged, the Crown received 
the annual rental of £1 for every 50 in. 
of water used for mining purposes or 
one average day’s receipts, if the water 
was sold. These excerpts from the 
early regulations indicate clearly that 
the water was assumed to be the prop- 
erty of the Crown and that an individ- 
ual could acquire only the right of use, 
for which the Crown might claim a 
rental. 

In 1865 a land ordinance was passed 
which provided that every person liv- 
ing on and actually cultivating lands 
might divert any unoccupied water 
from a stream upon obtaining the 
written authority of the stipendiary 
magistrate of the district. A record 
was required of the quantity to be 
taken, the place of diversion and such 
other particulars as the magistrate 
might demand. Under this act. the 
right of entry on or through the land 
of others for the purpose of carrying 
water might be claimed by the person 
using the water upon payment of com- 
pensation for any damage caused. The 
other provisions and restrictions were 
similar to those set out in the Gold 
Fields Act. 

These laws dealt with the use of 
water for mining and irrigation. Wa- 
ter for such purposes as community 
supplies had to be granted by a special 
act of the legislature. For example, 


in 1873 the city of Victoria, which had 
been incorporated about six years ear- 
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lier, was authorized by the legislature 
to construct a water works system and 
was given the authority to expropriate 
water in any stream within twenty 
miles of the city. In 1885 the Esqui- 
malt Waterworks Co. was empowered 
by a special act to divert water from 
Goldstream watersheds and to supply 
the territory lying to the north of the 
city limits. In general, the rights 
granted under these acts, except those 
given for water works, were made con- 
tingent on beneficial use within a rea- 
sonable time. 

The “Water Privileges Act” of 1892 
was designed to provide for the use of 
water for purposes not covered by the 
Gold Fields and Land Acts, and gave 
a judge of the supreme court the au- 
thority to grant appropriation rights. 
This act was important because for the 
first time a definite declaration was 
made that the water of the streams 
belonged to the Crown. It was stated 
that 


. the right to the use of all water at 
any time in any stream not being a navig- 
able river or otherwise under the exclu- 
sive jurisdiction of the Parliament of 
Canada, is hereby declared to be vested 
in the Crown in the right of the Province, 
and save in the exercise of any existing 
legal right, no person shall divert or ap- 
propriate any water from any stream ex- 
cept under the provisions of this Act, or 
of some other act already or hereafter to 
be passed, and except in the exercise of 
the general right of all persons to use 
water for domestic and stock supply to 
which there is access by a public road or 
reserve. After the passing of this 
Act no right to the permanent diversion 
or exclusive use of the water in any 
stream shall be acquired by any riparian 
owner or by any other person by length 
of use or otherwise than as the same may 
be acquired or conferred under the pro- 
visions of this Act or of some other Act 
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In 1897 the “Water Clauses Con- 
solidation Act’’ was passed, combining 
the various water provisions in the 
Mining and Land Acts and the Water 
Privileges Act. It comprised 154 sec- 
tions and covered in great detail the 
procedure necessary to secure water 
rights. It gave authority to grant 
water rights to the Gold Commissioner 
and the Chief Commissioner of Lands 
and Works and his representatives, 
including the stipendiary magistrates. 
The Crown’s property in the water 
was reaffirmed, and in addition the 
Lieutenant-Governor in Council was 
authorized to charge rentals or royal- 
ties. Every right, power or privilege 
conferred under the act was subject 
to, and conditioned upon, the reason- 
able use of the water for the purposes 
for which the right was granted. A 
record obtained by an owner of land 
or of a mine appertained to the land 
or mine of which the record was ob- 
tained, and all transfers of any mine 
or land were construed to convey all 
recorded water privileges. If a mine 
was worked out or a pre-emption can- 
celled or abandoned, the appurtenant 
records were automatically terminated. 

A special part of the act provided 
for the grant of rights to a municipal- 
ity for public water supplies. It stated 
that no record made in favor of a 
municipality for a water works system 
should lapse or become void by reason 
of non-use. Municipalities were given 
the authority to expropriate all lands 
and water records necessary for the 
Another sec- 
tion provided that’a company incor- 
porated for the sole purpose of con- 
structing and operating a water works 
system should, if the proper author- 
ity approved, have the same rights 
and privileges as a municipality. 


operation of a system. 
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Water Act of 19099 ~~ 


Up to this time all rights to the 
use of water, except those granted 
under special acts, were a matter of 
record in the books of officials scat- 
tered throughout the province. These 
records, so-called, were often very 
vague, and the rights granted thereby 
were frequent causes of disputes and 
litigation. For example, a record made 
in a Land Commissioner’s book might 
read: “Recorded this day to John 
Smith, 15 inches of water out of Mill 
Creek for use on his land.” In the 
course of time John Smith died, his 
property was divided and sold, the 
name of the stream was changed and 
only part of the water recorded had 
been used. Accordingly, in 1909, the 
legislature brought down the first so- 
called “Water Act” of the province. 
Its preamble, after reiterating the 
claim of the Crown to the water, reads: 


And whereas in the past records of the 
right to divert and use water had been 
honestly but imperfectly made, resulting 
in confusion and litigation, and whereas 
it is desirable that the rights of existing 
users under former record should be prop- 
erly declared, and whereas it is desirable 
and expedient that the law relating to the 
acquisition and use of water for all- pur- 
should be amended, and consoli- 
dated, and the right to acquire and use 
water be brought under one uniform sys- 
tem, therefore His Majesty by and with 
the advice and consent of the Legislative 
Assembly of the Province of British Co- 
lumbia enacts as follows: 


poses 


The act comprised 333 sections and 
went into the matter of the acquisi- 
tion and control of water rights in 
great detail. It provided for the ap- 
pointment of a Chief Water Commis- 
sioner who was to have control of all 
the water in the province. It also 
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created a tribunal, called the Board of 
Investigation, which was set up to 
hear the claims of all persons bolding 
records of water or other water rights, 
to determine the priorities of the re- 
spective claimants and to prescribe the 
terms upon which new licenses should 
be granted. The board consisted of 
the Chief Water Commissioner and 
two or more persons appointed by the 
LLieutenant-Governor in Council. The 
first appointees were political and did 
not accomplish much. They were re- 
placed by the former Gold Commis- 
sioner and by an engineer and a law- 
yer, who went seriously to work at 
their task. The Chief Commissioner 
appointed engineers in the various dis- 
tricts throughout the 
cure the necessary data for the board, 
and many of the works constructed 
were surveyed. 

The only appeal from a decision of 
the board was to the full tribunal 
the supreme court, now known as the 
court of appeal. The board had au- 
thority to determine the priorities of 
the respective claimants to water from 
any stream, to assign the quantity of 
water to which each claimant was en- 
titled, to direct and establish the works 
of each claimant, to order the improve- 
ment of any works for the Pig Hie of 
preventing waste, and to issue, in lieu 
of the record, a license which set out 
all particulars definitely and accurately. 

The Board of Investigation was ac- 
tively engaged in this work for about 
ten years. In that time about 8,000 
orders were issued, only six of which 
were appealed to the courts. Only in 
three cases did the board fail to be 
sustained. During this period new ap- 
plications for water were made to the 
Chief Commissioner and licenses were 

grog From 1909 to 1914, the Wa- 


province to se- 


Act was constantly before the leg- 
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islature, and minor amendments to 
various clauses were brought dowp, 
The title of Chief Water Commissioner 
was changed to Comptroller of Water 
Rights, but the substance of the aet 
remained the same. 
Water Act of 1914 Ss 


An important provision of the Water 
Act of 1914 required that anyone 
claiming the right to divert water be- 
cause he was a riparian proprietor 
should file his claim with the Board 
of Investigation before June of 1916, 
The board was given full authority to 
determine the value of the claim and 
to issue a license in its place. After 
that date no right of any kind re- 
mained to a riparian owner except the 
common right to use water for domes- 
tic purposes. 

The act set out fourteen purposes 
for which licenses should be issued 
and established a definite order of pre- 
cedence for the uses: domestic, water 
mineral trading, irrigational, 
mining, steam, fluming, hydraulicking, 
miscellaneous, power, clearing streams, 
storage, conveying, and lowering water. 
The order of precedence applied only 


works, 


to licenses of equal seniority. A li- 
censee for power purposes, whose 
claim was filed one day earlier, could 


claim the water from domestic or 
water works users. The right of the 
municipality to expropriate any license 
and works, except those for domestic 
use, was retained. 

Provision was made for the forma- 
tion of various types of community 
organizations, somewhat similar to 
public utility districts. Only one type, 
the ‘water users community,” was ac- 
tually used. A number of these are 
still existence. 

The powers ot the 
tigation were expanded to include the 
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supervision of the rates and services of | was added to the act. This provided 


any company which held a water license. 
Cancellation of licenses, whether is- 
sued by the comptroller or on a board 
order, was placed in the hands of the 
hoard. About this time the adminis- 
tration of certain waters which lay 
with the Dominion government was 
brought under the provincial act, and 
the Board of Investigation began to 
dear up records granted by the Do- 
minion. 

The Act of 1914 contained 302 sec- 
tions, Which dealt comprehensively 
with the rights to and the use of water. 
The duties of the licensees and the 
junctions of the officials were so pre- 
cisely set forth that administration was 
seriously handicapped. It once 
necessary to issue four orders, and a 
lapse of some weeks occurred, before 
the comptroller could legally release 
the water from a dam which was a 
menace to life and property. 

The officials were not afraid, how- 
ever, to exceed the letter of their au- 
thority when the public interest re- 
quired it, and many lawyers found the 
act so involved that they preferred to 
accept the officials’ interpretations and 
rulings. The success of the adminis- 
tration may be judged from the lack 
of appeals. As mentioned previously, 
only three of the board’s 8,000 deci- 
sions were reversed by the courts, and 
in thirteen years as comptroller the 
author never had a decision reversed 
by a minister to whom an appeal lay. 
With the administration coming more 
and more into the hands of engineers, 
the rigidity of the act was greatly 


Was 


eased, and the officials were given 
more authority and discretion, 


Recent Amendments 


In 1920 an important section, which 
might well have been a separate 


code, 


for the organization of so-called im- 
provement districts. These were, in 
effect, municipalities with powers lim- 
ited to the objects for which they were 
formed and corresponded to the public 
utility districts in the United States. 
Though originally designed to provide 
for the rehabilitation of the irrigated 
areas of the province, they were 
quickly used for the organization of 
water works districts to construct and 
occasionally take over water works 
There are now about 30 
water works districts in the province, 
all functioning very successfully. It 
may be interest to note that the 
formation of a district does not depend 
on the approval of the holders of water 
rights in it. The decision is at the 
discretion of the Lieutenant-Governor 
in Council, who considers the recom- 
mendation of the comptroller as it af- 
fects the policy of the government. 

In 1939 the provincial legislature 
set up a Public Utilities Commission 
which took over all the regulatory 
functions of the Board of Investiga- 
tion. The adjudication of the old rec- 
ords was completed. The Water Act 
was again drastically amended. 
ulatory sections were deleted and the 
Board of Investigation was abolished, 
its remaining functions, including the 
cancellation of licenses, being vested in 
the comptroller. The details of pro- 
cedure for acquiring a water license or 
expropriating lands were transferred 
to a set of regulations, and the act was 
cut down to its present 80 sections. 

The fundamental principles on which 
the act is based are unchanged, how- 
in fact, they are even strength- 
The provision that 
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a water works license held by a mu- 
nicipality should not be cancelled for 
It 
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that some municipalities were retain- 
ing licenses for which their need was 
very doubtful, thereby hampering le- 
gitimate development. As any licenses 
conflicting with water works purposes 
can be expropriated, the public inter- 
est is preserved. 

In recent years all local acts grant- 
ing the right to use water, except the 
Victoria Water Act of 1873, have been 
repealed and replaced by standard li- 


censes. Even the Greater Vancouver 


Water District operates under licenses 
issued by the comptroller. 

The water law of British Columbia 
has been tested in the courts and, as 
prophesied by Kinney, has stood “the 
litigation 


test of time and all the 
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brought against it.” There has been 
no legal action over water rights jn 
the province for nearly thirty years, 

The revenues of the Crown from 
rentals, collected principally 
from power companies, pay the cost 
of administration four times over and 
in addition provide a substantial sum 
for the surveying of water resources, 


water 
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 Rapthate of Operating Data Survey Available 


The ‘Survey of Operating Data for Water Works in 1945” 
which appears on the following pages is an assembly of basic in- 
formation and statistics on water systems in the United States. 
Reprints of the 96-page report will be produced and sold through 
the A.W.W.A. office at 50c per copy. 
separate booklet bound in heavy paper covers, suitable as a per- 
manent record and worthy of addition to the water works library. 


The reprint will form a 


i, 


A . SURVEY OF OPERATING DATA FOR a 
WATER WORKS IN 1945 
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N 1946 the Board of Directors of the 

A.W.W.A. authorized the assembly 
and publication of basic financial sta- 
tistics of water works systems in the 
United States. After a careful review 
of the scope of the inquiry with mem- 
bers of the Association who have stud- 
ied the investment and income records 
of water systems over a period of years, 
the very brief inquiry form (Fig. la, 
lb) was mailed to the executives of all 
properties in the United States serving 
communities of 10,000 or more popula- 
tion in 1940. The data requested were 
for the year 1945. The inquiry was 
mailed in mid-September 1946 and was 
followed by a second request in De- 
cember 1946. 

Of approximately 975 properties to 
which the inquiry form was sent, re- 
turns were received from only 462. 
The initial study of the returns dis- 
closed that a large number of those who 
replied had, for example, not taken the 
trouble to compute their billing pro- 
cedures on the basis requested. Many 
sent in their rate schedules, so that it 
hecame necessary to assign the entire 
series of replies to Walter Schaeffer, 
who made the computations required. 

It was necessary to assume, for 
those water utilities which assess a 
separate meter charge, certain meter 
sizes for the delivery of the various 
amounts of water listed in the inquiry 
form. 
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In the tabulations which follow, many 
blank spaces will be noted. Frequently 
the missing figures were not given. 
Some of the returns did not appear to 
be a correct response to the question 
asked. 

A regrettable number of returns did 
not show a breakdown of income de- 
rived from domestic, commercial and 
industrial customers. This is an inde- 
fensible situation. The management of 
water works and the development of a 
sound and equitable rate structure re- 
quire that the amount of water used 
in the various classes of service and 
the income received from each group 
of customers be known. 

We are satisfied that errors will be 
noted in the published record. We 
are likewise satisfied that if an inten- 
sive effort had been made to have each 
executive recheck his return, the task 
could never have been completed. 

It is keenly regretted that over 50 
per cent of the executives addressed 
made no return. The independence of 
the normal water works executive is 
well known. The A.W.W.A. staff is 
also aware of the tendency of many 
executives, both members and nonmem- 
bers, to call upon this office for infor- 
mation which this inquiry would have 
provided. Among those inquirers dur- 
ing the past year have been execu- 
tives who did not trouble themselves to 
reply to this questionnaire. 
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City Date Furnished By: — 
State Title: — 
Population — 1940 1945 Est. 


Source of Supply: Streams__ Lake __ Impounding Res. __ Wells __ Springs 


Power for Pumping; Steam Electric__ Diesel__ Other__//Gravity__ 
| Ownership — Public 


(Official Name of Property Reporting on This Form) a 
System Controlled By: Mayor__Council __ Board __Commission __ 


Ownership — Private 


- (Official Name of Property Reporting on This Form) 
(Name and Address of Holding Company, if Any) 
All Information Following for Year 1945 or End of 1945 ) {ily 
Total Water Produced — ,000 gallons 


Total Water Sold — ,000 gallons 


Income Class of Service 1945 Revenue $ 


Public Fire Protection 


Free Services—$ Value 
Expenses: 
Operating Expenses 
Maintenance 
Depreciation $ Set Aside 


abet Taxes — Local, State, Federal 


(Over) 


_oteslacen; Fic. la. Water Works Data Questionnaire 
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Distri 


= 
‘A | 
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Net Earnings for Year: $ 
— Interest on Bonds, Preferred Stock, Etc. $ 
} — Dividends to Stockholders $ 
= 


— Payments on Sinking Fund Bonds 
— Payments to City, General and Other Funds $ ‘co 
— Added to Reserve Funds $ ot 


Book Value of System — End of 1945 $ 
Outstanding Debt — End of 1945 $ 


Water Billing Procedure 


Class of Customer: Meter; Flat Rate; Monthly; Quarterly; Other 


Domestic 
ee 


Commercial 
Industrial 
Minimum Domestic or Residential Charge per Month $ 


Allowed on Domestic Monthly Minimum — cubic feet (or) gallons 


Metered Water Rates per Month 
10,000 cubic feet $ 
$ 
$ 


w 


cubic feet 


Miles of Distribution Mains 


Valves in Distribution System 


_Hydrants in Distribution System 


Original copy to be returned to wit 
AMERICAN WATER WORKS ASSOCIATION 
500 Fifth Ave., New York 18, N. Y af 
Duplicate copy for your file 

Fic. 1b. Water Works Data Questionnaire _ 


ons 

ons 
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This material is now published as a_ where x is obtained by dividing the | jn 
sort of stimulus to water works admin- figure in column 9 by the figure in | jn c 
istrators to put their house in order. column 11. | total 
The Board of Directors of the Associ- In Table 2, columns 2-5 show the | umn 
ation will be asked to authorize a sim- metered water rates for 1,000, 10,000, | jotal 


ilar study of the year 1950—data to 100,000 and 1,000,000 cu. ft., respec. | yith 
be collected in 1951 and published by _ tively. The smaller water works are, | the 
1952. The information requested will of course, frequently unprepared to | ymn 
correspond essentially to that covered make sales in 1,000/000-cu.ft. units, | ohn 
by the 1945 inquiry, which is short but the rate for that amount was re- | of ¢ 


enough, if answered, to provide an in- quested in order to give a more com- W 
telligent basis for evaluating water plete picture of the steps in the rate | 1945 
works investment and income. structures. Special features may be | 1, cc 

It will be noted that the returns are found in note 13 (pp. 256-260) next to | (Tal 
tabulated alphabetically. There are the number corresponding to the name | 1945 


many other ways in which the returns of the community; rates are on a| 4 da 
might have been arranged—by size of | monthly basis, except where otherwise } yote 
city, by ownership and so on. An al- specified. ‘Per Cent Production Sold” comt 
phabetical listing, however, has the ad- | (column 9) is obtained by dividing the }  F; 
vantage of making it possible to find figure in column 8 by that in column 7 | table 
the returns for any city with the great- and multiplying by 100. To find the | the 

est ense. “Loss per Main-Mile’” (column 14), peate 

The data have been divided into three the amount sold, in gallons (column 8), hand 
sections—basic data (Table 1), rate is subtracted from the amount pro- | joyr 
analysis (Table 2) and financial analy- duced (column 7) ; the difference is di- | pres 

; : vided by the number of miles of mains 
(column 12) ; and this quotient is again 
divided by 365, giving a result in gal- | 
lons per day. 

Table 3 attempts a breakdown of 
income and expenditure into their vari- 
ous categories, but this was not always 
possible, because the items were fre- 
quently unavailable in complete form. 
For example, although “Revenue in 
Dollars” includes income from resi- 
dential, commercial and industrial cus- 
tomers (columns 2-4), one figure was 
often reported for both residential and 
commercial, or for commercial and in- 
dustrial, customers. Such figures have 
been recorded in column 2 or 3 with 
an explanatory note in the column ad- 
joing (thus: n**). The same 
method was adopted for columns 6-8 
col. 11: col. 9=1:x and 12. Asa result of the gaps 


sis (Table 3)—and have been classified 
under headings which are, for the most 
part, self-explanatory. A few items re- 
quire comment, however. 

In Table 1, column 4, the term 
“Public Control Agency” refers to the 
municipal officers or public body to 
which the utility is responsible, as in- 
dicated in note 1 (p. 256). Thus, at 
Aberdeen, Wash., the numbers 1 and 2 
in column 4 identify the controlling 
agents as the mayor and _ council. 
“Power” (column 6) stands for power 
for pumping, with the various methods 
again indicated numerically. Column 
13 shows the operating ratio, that is, 
the proportion of operation and main- 
tenance expense to income; the form 
1: x is derived from the proportion: 


q 


umns. 


February 1948 

in some of the categories, the number 
in column 9 may be greater than the 
total of the figures appearing in col- 
ymns 2-8. The amount reported for 
total revenue is recorded in column 9 


- | without regard to the completeness of 


the breakdown in the preceding col- 
This statement applies also to 
column 15 (“Total Expenses,” the sum 
of columns 11-14). 

When not qualified, all data are for 
1945 or, as with “Book Value” (Table 
|, column 7) and “Debt Outstanding” 
(Table 3, column 23), for the end of 
1945. If the year reported begins on 
a date other than January 1, 1945, a 
note appears next to the name of the 
community. 

For convenience in reading the 
tables, the number corresponding to 
the name of the community is re- 
peated under column 1 on the right- 
hand page. Because Table 3 required 
four consecutive pages in order to 
present the data for each community, 
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the names are given on both left-hand 
pages. 

The notes for all three tables have 
been consolidated and may be found 
beginning on p. 256. 

For easy reference, the key to the 
code employed in, columns 4-6 of 
Table 1 is given below: 

In column 4, the code numbers 
identify the controlling agency: 4.1 
(code number 1 in column 4), mayor 
or manager; 4.2, council; 4.3, board; 
4.4, commission; “pvt.” indicates pri- 
vate ownership. 

In column 5, the code numbers in- 
dicate the source of supply: 5.1 (code 
number 1 in column 5), streams; 5.2, 
lake; 5.3, impounding reservoir; 5.4, 
wells; 5.5, springs. 

In column 6, the code numbers 
identify the type of power used for 
pumping: 6.1 (code number 1 in col- 
umn 6), steam; 6.2, electric; 6.3, 
diesel; 6.4, other; 6.5, gravity. — 
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Population 


Public Source Book 
Community of Power® Value 
Census Est. Agency! | Supply? $ 
1940 1945 
1. Aberdeen, Wash. 18,846 19,500; 1,2 | 1 5 3,114,082.2) 
2. Adrian, Mich. 14,000 | 16,000 3 1 2 
3. Akron, Ohio 244,791 | 274,000 1 6,615,000.00 
4. Alexandria, La. 30,000 | 55,000 2 a 2 1,070,829.18 
{ 5. Alhambra, Cal. 38,820 | 45,000; 4 | 4 2 1,430,795,25 
6. Alliance, Ohio 23,000 31,000 | 1 2,000 ,000.00 
7. Alpena, Mich. 475,552.29 
8. Amarillo, Tex. 51,686 70,000; 4 | 4 2 3,809,074.36 
(8. Anaconda, Mont. 11,964 | 14,000 | pvt. 1-5 2 788,241.69 
10. Anaheim, Cal. 12,000 13,000 | 2 4 2 517,452.53 
11. Ann Arbor, Mich. 38,000; 45,000) 4 /|1,3,4) 2,5 | 2,501,244.74 
12. Anniston, Ala. 26,000 | 80,000 3 5 2 1,174,384.51 
13. Ansonia, Conn. 18,500 | 19,200 pvt. 3 5 891,638.01 
14. Appleton, Wis. 28,436 30,500 | 4 2, 3, 2,143,590.08 
15. Ashland, Ky. 29,537 32,000 4 1 2 1,696,224.92 
16. Ashland, Wis. 11,101 11,000 | 4 z 1 766,513.16 
17. Astoria, Ore. 10,429 15,000 2 1 747,665.22 
18. Athol, Mass. 11,000 12,000 4 
19. Atlanta, Ga. 302,888 350,000 L..z 1 1 14,461,124.68 
20. Atlantic Cy., N.J. 98,070 108,750 4 t Gs 6,239,407.50 
21. Auburn, Me. 17,800 | 20,500; 3 1,138, 126.34 
22. Auburn, N.Y. 36,000 | 38,500} 2 2 | 1-4 2,323,261.07 
23. Augusta, Ga. 90,000 | 1, 2 1 | 4 3,427 ,000.00 
24. Augusta, Me. 19,360} 21,000} 3 1,944,743.69 
25. Aurora, 45,000 | 52,000 4 2 3,622 ,996.49 
26. Austin, Minn. 18,307 | 23,500 | 4 5 | 670,650.70 
27. Austin, Tex. 88,000 115,000 8 4 £2 2 2,756,627.08 
28. Baltimore, Md. 966,233 | 1,140,100 1,2 | 3 2,5 | 95,897,969.58 
29. Bangor, Me. 29,911 | 30,000 3 1 2,4 | 2,366,424.06 
30. Bartlesville, Okla. 16,267 | 18,500 1,4 1 2,4 754,461.05 
| 
31. Baton Rouge, La. 34,719 | 75,000 | pvt 4 2 | 
32. Bay City, Mich. 47,956 | 52,000 2 1 4,885,984.79 
33. Beaver Falls, Pa. 40,000 | 45,000 3 1 1, 2, 4,441, 104.86 
34. Bedford, Ind. 14,000 17,000 3 1 2 679,042.91 
35. Bellevue, Pa. 75,000 85,000 3 4 2 | 3,902, 186.80 
36. Bellingham, Wash. 29,000 | 32,000 is 2 2.5 | 3,642,457.87 
37. Berlin, N.H. 20,000 21,000! 4 1,3 5 | 661,347.00 
\ 38. Beverly Hills, Cal. 26,823 28,217; 2 4 2 3,077,253.31 
39. Big Spring, Tex.'* 12,604 | 17,500 1,2 | 2,4 2 1,283,250.92 
40. Billings, Mont. 23,313 | 32,667; 3 | 1 2 | 1,729,224.73 
41. Binghamton, N.Y. 79,000 83,000 2 1, 4 2 4,500,000.00 
42. Birmingham, Ala. * 400,000 | pvt. is 1,2 | 16,126,647.66 
43. Bloomfield, N.J. 41,623 48,000 | 2 1 5 2,104,291.21 
44. Bloomington, III. | 1,2 2 3 1,399,410.63 
45. Bloomington, Ind. 20,820 | 25,000 , 3 3 2 1,077,247.81 


g ; 1 | 2 | 3 | 4 | 5 6 | 7 1 
1 
2 
4 
5 
6 
7 
8 
9 
10 
11 
| 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
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27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
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39 
40 
41 
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43 
44 
45 


| 


Basic Da 173 
1 8 9 | 10 11 | 12 13 14 15 16 17 
Total Revenue Op. & Maint. Customers 
Book Col. 11 | 
Value Col. 9 | 
$/cap. $ |$/cap. $ $/cap. | Resid. | Coml. Ind. Total 
1159.70) 232,153.26 11.91 69,799.89 | 1:3.33 4,854) 996 1} 5,851 
2| 145,217.08 9.08 129,261.95} 8.08 | 1:1.12 | 3,690) 450 4,140 
3) 24.14 1,574,208.04 | 5.75 505,095.87 | 1.84 1:3.12 | 58,989 
4/ 19.47) 291,004.07 5.29 87,503.47 | 1.59) 1:3.32 | 5,966} 1,400 7,416 
5| 31.80, 279,956.51 6.22, 277,012.10 | 6.16! 1:1.01 | 11,800 
6) 64.52 209,814.00. 6.77 150,397.00) 4.85 | 1:1.39 | 7,000 
| | 
54.42 572,770.52) 8.18 167,092.08 | 2.39 | 1:3.43 | 13,647 
56.30 95,683.29 | 6.84 81,212.37 | 5.80) 1:1.18 3,892 
10 39.80 116,889.47 | 8.99 90,411.89 | 6.96 1 aa 3,111 508 3,619 
11 55.58 234,768.28 5.22, 136,964.47! 3.04/1:1.71 | 8421) 113 93! 8,627 
12) 14.68 329,065.42) 4.11 85,742.44! 1.07 1:3.83 | 7,488 
13 46.44) 151,008.76 | 7.87 42,657.29 | 2.22 | 1:3.54 2,713 
14 70.28) 186,186.13) 6.10 77,309.09 | 2.54) 1:2.41 7,789 
15} 53.01 211,904.27 6.62 62,601.41 1.97 1:3.38 7,675 
16 | 69.68 109,962.83 9.99 39 ,632:59 | 3.60 1:2.77 | 3,061 
17| 49.84 145,805.73 | 9.72 59,160.45 3.94 1:2.46 
18 | 53,209.68 4.43 40,751.37 | 3.40/1:1.31 | 2,089; 35 45| 2,169 
19 | 41.32 2,833,544.86 | 8.10 1.91 | 1:4.24 
20 57.37} 491,337.03! 4.52) 217,467.87! 2.00 1:2.26 | 8,566) 2,000 10,566 
21 55.52 73,397.11 3.58 29,301.40 1.43 1:2.50 | 5,679 
22| 60.34) 191,283.30, 4.97 124,496.59 | 3.23 | 1:1.54 | 8,283 
23 | 38.08 120,687.62 | 1.34 14,876 
24) 92.61 111,445.63 | 5.31 43,184.64 | 2.06 | 1:2.58 | 5,402 
25| 69.67 243,258.04 4.68) 123,185.17) 2.37) 1:1.97 | 11,922} 139! 12,500 
96 | 28.54 79,489.49 3.38 19,084.05 | 0.81 | 1:4.17 4,585 
23.97) 734,859.42) 6.39 250,425.28! 2.18) 1:2.89 
28 84.11) 6,089,271.69 | 5.34) 1,677,910.49) 1.47 1:3.63 | 224,000 
29 | 78.88 178,254.39 5.94 105,064.93 | 3.50 | 1:1.70 | 9,851 
40.78) 155,461.11 8.40 59,612.32 | 3.22/1:2.60 | 4,362 28 14) 4,414 
we 16,766) 1,835) 18,613 
32 | 93.96) 397,983.83 7.65 245,806.34 | 4.73 | 1:1.62 | 
33 98.69! 428,200.92; 9.52) 145,254.10) 3.23 1:2.94 11,414 
34. 39.94 79,919.06 4.70 76,992.51 | 4.53|1:1.04 | 3,800 1 33| 3,834 
35| 45.91 | 457,280.24) 5.38) 152,464.64 1.79 | 1:1.29 | | 12,991 
36 |113.83 230,603.18) 7.21 172,669.81 | 5.40 | 1:1.34 | | 10,099 
37 | 31.49 90,000.00 | 4.29 | 28,000.00 | 1.33 | 1:3.21 | 3,200 
38 |109.06 | | | 8,820 
39 73.33) 173,864.21, 9.93 74,651.58 4.38 | 1:2.33 
40 52.94) 232,675.97) 7.12) 126,353.31! 3.87 | 1:1.84 6,887 
41 | 54.22) 253,831.59) 3.06, 203,570.92 | 2.45 | 1:1.25 | 12,237 1,384 | 287! 13,908 
42 | 40.32 1,975,745.53 4.94 643,747.01 1.60 | 1:3.06 64,234 
43 | 43.84 276,151.25 | 5.75, 109,271.95| 2.28 | 1:2.53 | 9,180 
44 295,015.45 | 142,049.48 | 1:2.08 
45 43.09 132,389.28 5.30 86,732.14 $.47 | 121.53 5,995 


32.21 

9.18 

5.25 

10.00 

2.29 

14.36 

11.69 

2.53 ud 

4.74 

4.51 | 

8.01 

10.08 

4.92 

3.16 

5.22 

4.68 

7.50 

6.34 

1.07 

10.00 

3.69 

16.49 

0.70 

7.08 | 

9.58 | 

4.06 

1.05 

4.79 

4.86 

2.91 

6.80 

7.87 

7.00 | 

3.31 

0.92 

4.73 

0.00 | 

7.66 

1.21 

0.63 

7.81 


TABLE 1 (contd) 


. Blytheville, 
. Boise, 

. Boone, 
. Boston, 


. Braddock, Pa. 


. Claremont, 
. Clarksburg, W.Va. 
. Cleburne, 
. Cleveland, Ohio 
. Coffeyville, 


. Colo. Spgs., 
. Columbia, Mo. 
. Columbia, Pa. 
. Columbus, Ga. 
. Compton, Cal. 


Community 


Ark. 

Idaho 

lowa 
Mass. 


. Bradford, Pa. 
. Brawley, 
. Bremerton, Wash. 
. Brockton, Mass. 
Brookline, Mass. 


Cal. 


. Buffalo, N.Y. 

. Buffalo (Suburb.) 
. Burbank, 
. Burlingame, 
. Burlington, N.J. 


Cal.!9 
Cal. 


. Burlington, Vt. 
. Butte, 
. Cambridge, 
. Cambridge, Ohio 
5. Canton, II. 


Mont. 
Mass. 


. Canton, Ohio 


Carlisle, Pa. 
Carthage, Mo. 


. Cedar Rapids, Iowa 
. Centralia, 


. Champaign, III. 
. Charleroi, 
. Charleston, S.C. 

. Charleston, W.Va. 
. Chelsea, 


Pa. 


Mass. 


76. Chester, Pa. 
. Cheyenne, Wyo.'’ 
. Chicago, III. 
. Chillicothe, 


. Cincinnati, Ohio 


Ohio 


N.H. 
Tex. 
Kan. 
Colo. 


Control 


Population 
Census Est. 
1940 1945 
10,652 14,000 
27,500 32,500 
11,373 14,000 
743,000 | 768,145 
18,307 18,307 
17,000 18,000 
11,718 13,000 
15,140 118,000 
62,000 | 62,000 
50,000 | 557,000 
565,000 | 616,000 | 
135,000 160,000 
34,337 62,150 | 
15,940 18,200 
11,000 13,000 
27,000 | 31,000 
50,000 50,000 
110,879 111,300 
15,000 18,000 
11,589 11,577 
108,000 125,000 | 
15,000 16,000 
10,000 12,000 | 
62,120 68,000 | 
16,343 17,500 | 
49,640 58,500 
90,000 125,000 
164,000 
47,000 | 44,000 
59,285 70,000 
22,474 31,000 
3,940,000 
20,000 21,000 
621,987 | 654,950 
12,144 15,500 
30,579 | 30,700 
10,558 | 15,000 
1,206,066 | 1,256,419 
36,789 | 43,500 
18,900 | 26,000 
13,000 
53,280 85,000 
16,250 | 29,000 


Public 


Agency! 


Book 
Power® Value 
$ 
2 
2 1,871,024.04 
2,4 700,000.00 
2 470,357.8] 
2,5 2,051,000.00 
2 | 1,296,989.8) 
4,000,000.00 
3 2,699 000.00 
36,000 ,000.00 
t. 2 7,981,273.00 
2 2,174,416.00 
527,165.34 
2,3 893,703.43 
2 7,291,565.58 
1 10,000 000.00 
| 
2 4,500,000,00 
383,338.01 
2 2,250,000.00 
1,134,056.83 
2 2,275,035.89 
2 2,496,745.43 
1-3 5,522 ,830.44 
EZ. 11,539,859.38 
1 5 872,383.62 
2, 5 6,523,741.86 
2 154,500,000.00 
2 1,000 ,000.00 
1 34,398 437.88 
5 499 831.06 
4 1,537,666.94 
3 750,000.00 
63,715,904.00 
2 
7,514,039.00 
1 
3 
1,791,607.11 
2 693,491.69 


Basu 


ne wee 


> 
474 | 
| 5 
1 | 2 | 3 4 
a | 
pvt. 4 
47 
4 1 
2 1,4 | 
50 | 
: 2 | 3,4 
51 
4 ? 
i 4 4 
55 | 
57 : 
60 1,4 
60 | 
vt. | 1,3 
3 1,3 
2 2 
1,2 4 
— 
— | 
vt. | 4 
— 
vt. | 1, 3-5 75 
74 
7 75 | 4 
3 
3 1, 3,4 
2 
| 4 
80 
1,3 
: 83 
4 
8s | 1 | 
85 | 
87 
88 
pvt. 1 | 89 
88 t. | 
89 
| 


td.) Basic Data, 1945 175 
ae 1 | 8 9 10 il 12 13 | 14 15 16 17 
i Total Revenue Op. & Maint. Customers 
Col. 11 
$/cap. | $ $/c | Col. 9 
ap. | | $/cap. Resid. Coml. Ind. Total 
72,041.40 | 5.14 1,850; 312} 2,191 
04 47| 57.57) 281,878.88) 8.67}  75,316.88| 2.32 | 1:3.74 | 8,901 
00 48 | 50.00 88,514.00 | 6.32) 50,270.00) 3.59 | 1:1.76 3,340 
49 | 5,719,125.06 | 7.45 | | | 
50 | 25.69 49,431.21) 2.70) 37,980.84 2.07 | 1:1.30 | 1,686| 266 12| 1,964 
. 
00 51113.94|  129,340.64/ 7.19|  49,894.64| 2.77 1:2.59 | 5,000' 500) 150) 5,650 
32 99,654.81 | 7.67 53,419.65 | 4.11/1:1.87 | 2,040 160 27| 2,227 
).89 53 10.99 454,082.85 | 3.85 130,918.36) 1.11 | 1:3.47 | 15,077 
00 64.52) 274,569.31] 4.43 143,073.07 | 2.31 | 1:1.92 | 11,250) 1,000; 200) 12,450 
00 55 47.35| 415,418.00} 7.29) 259,395.00) 4.55 | 1:1.60 8,500 
00 56 58.44) 2,869,037.03 | 4.66 1,201,174.15| 1.95 | 1:2.39 96,867 
‘09 | 357, 49.88) 1,087,340.00 | 6.80) 420,213.00 | 2.63 | 1:2.59 17,636 
00 58 34.99 628,250.00 10.11) 187,154.00 | 3.01 | 1:3.35 
5 229,617.56 |12.62 40,824.58 | 2.24 | 1:5.62 5,520 
34 60 | 40.55 52,909.03 | 4.07 31,908.22 | 2.45 }1:1.06 | 3,215) 122 3,337 
43 | OL | 28.83) 107,025.02 | 3.45 | | 6,050 
58 62 145.83 542,669.87 /10.85 281,705.52 | 5.63 | 1:1.93 | 
00 63| 89.85 626,622.06 | 5.63 374,391.41 | 3.36 | 1:1.67 | $4,102 
64 | 87,641.30 | 4.87 | ote 
65 85,521.65| 7.39)  52,984.28| 4.58 | 1:1.61 2,500 
00 66 | 36.00) 550,543.54) 4.40) 290,015.93 | 2.32 /1:1.89 | 27,795} |: 28,320 
67 | 64,703.90 | 4.04 31,616.16 | 1.98 | 1:2.05 i ae 
68 | 31.95 59,194.61 | 4.93) 43,243.60 | 3.60 | 1:1.37 
0 69 33.09 270,568.16 | 3.98) 179,172.38) 2.63 | 1:1.51 
83 70| 64.80) 127,030.33) 7.26) 101,863.23 | 5.82 | 1:1.25 4,208 
| 
| 
89 71 38.89 267,761.66) 4.58 140,548.61) 2.40) 1:1.91 | 9,622] 785 67 | 10,474 
4B 72 | 295,524.83 | 133,791.48 1:2.21 | | 8,687 
73| 44.18| 827,903.57 | 6.62 253,421.38 | 2.03 | 1:3.27 | 16,700) 306) 17,006 
38 74 | 1,665,908. 30 | 647,901.34 1:2.57 | 46,312 
75 193,168.86 | 4.39) 144,989.41 | 3.30 | 1:1.33 | 
76 | 83.89 726,752.01 10.38 239,838.68 | 3.43 | 1:3.03 19,863 
86 77,210.44} 322,017.79 |10.39 135,788.27 | 4.38 | 1:2.37 | 6,000 | 8 6,008 
00 78 | 39.21 16,816,874.01 | 4.27 |11,594,076.00 | 2.94 | 1:1.45 420,397 
00 79| 47.62} 115,259.70! 5.49| 62,537.06) 2.98 | 1:1.84 | 5,810 
88 80 52.52 | 3,045,834.60 | 4.65 | 1,896,761.26| 2.90 | 1:1.61 |102,013 | 1,100) 2,038 |105,776 
| | | 
06 32.25) $1,022.19 | 3.29| 14,244.65 | 0.92 | 1:3.58 | 2,111) 29| 2,140 
04 82 50.09} 260,279.03| 8.48] 155,059.41) 5.05) 1:1.68 | 6,423) 544; 7,040 
83 50.00 63,441.71) 4.23) 41,342.95] 2.76} 1:1.53 | 3,400} 400) 50! 3,850 
00 84 | 50.71 | 6,139,005.00 | 4.89 | 3,258,650.00 | 2.59 | 1:1.88 220,940 
85 | 139,922.66 | 108,114.70 | (121.29 | | 4,947 
| | | | 
00 86 172.74 303,263.00 6.97| 85,148.00) 1.96 | 1:3.56 | 9,844) 1,536 29| 11,423 
87 | 130,000.00 | 5.00) 67,324.35 | 2.59 1:1.93 | 6,000 
88 _—-77,255.33| 5.94 63,192.27 | 4.86 1:1.22 | | 3,077 
89| 21.10) 414,866.59 | 4.88] 110,679.47} 1.30) 1:3.75 | 12,693 
69 90 | 23.91| 165,423.08) 5.70 63,703.60 2.20 | 1:2.60 | 6,718) 112} 19| 6,879 
| 


d TABLE I (contd,) Basi 
1 
Population | 
Public Source Book 
Community j Control of Power? Value 
Census | Est. Agency! Supply? Ss 
1940 | 1945 | 
. Concord, N.C. 24,609 | 26,656 3 2 698,013.88 
. Concord, N.H. 27,213 3 | 2s 25 1,977,970,39 92 
3. Coraopolis, Pa. 11,086 13,000 ; | = 2 614,709.37 93 
. Cortland, N.Y. 16,000 18,000 2 4 2,4 o4 
. Cuyahoga Falls, O. 20,456 25,000 | 4 2 2,000,000,00 05 
. Dallas, Tex. 294,734 | 348,339| 2 | 2 15,000,000.00 | 
. Danville, Va. 32,749 35,000 1,105,263.56 | 90 
. Dearborn, Mich. 75,000 92,989 1 
. Decatur, Ala. 18,000 25,000 | 3 1,183,202.41 99 
. Decatur, 59,300 | 65,000 2 1 
. De Kalb County, Ga. | 20,800 36,000 | 3 5.3 | 2 101 
. Denison, Tex. 15,580 18,000 1,2 3 2 1,112,544.85 | 
. Des Moines, lowa 168,281 182,127 3 1 1 7,474,710.74 103 
. Detroit, Mich. 1,623,450 | 2,322,400 3 1 128,834, 889.85 104 
. Dover, N.H. 14,000 18,000 1,4 4 | 2 987,280.37 108 
. Du Bois, Pa. 12,059 14,0002 688,523.61 | 194 
. Dubuque, Iowa 43,892 | 50,000 | 1 4 2 1,977 ,931.06 107. 
. Duluth, Minn. 101,065 = 103,500 | 2 2 2 108 
. Dunkirk, N.Y. 17,640 | 21,000 | 3 2 | 1 1,102,795.79 109 
. E. Bay M.U.D.*!9 519,170 848 000 3 3 2 73,685,575.00 110. 
E. Chicago, Ind. 54,637 70,000 3,514,868.76 rT 
. E. Jefferson, La. 25,000 38,000 | 3 1 2,045,837.66 
. E. Orange, N.J. 68,945 75,000 3 4 | 1 4,404,522.71 113 
E. Providence, R.I. | 33,000 35,000 4 3 1 1,298 404.00 114 | 
Eau Claire, Wis. 30,745 43,000 1.2 4 2 1,870,189.44 115 | 
. Ecorse, Mich. 16,000, 18,000, 
. Elgin, Il. 38,333 | 40,000 | | 4 2 1,464, 109.00 
. Elizabeth, N.J. 109,396} 115,000) 4 1,3,4) 1-3,5 | 6,058,590. | 
. Elizabeth Cy., N.C. | 11,564 15,000 | 4 4 2 1,027 ,335.52 119 | 
. Elkhart, Ind. 33,434 35,000 | 3 a 4 t 2 1,.686,579,2? 120 | 
21. Elmhurst, III. 15,500/ 18000| 1 | 4 | 2 322,138.32 | 15, 
22. Elmira, N.Y. 45,106 65,000; 3 | 1,3 | 2 2,813,387.19 122 
123. Emporia, Kan. 13,188 13,296 4 1 2 996,000.00 6 
24. Endicott, N.Y. | pvt. 4 2,3 | 1,151,607.92 
125. Enid, Okla. 28,000 32,000 4 4 1-3 on | 
. Erie, Pa. 121,000 133,000 K2 | 2 1,2 14,581,872.32 126 
. Escanaba, Mich. 14,830 15,000 2 ys 2 127 
. Eugene, Ore. 20,838 30,000 4 1 2 1,458,714.59 128 
. Evanston, Il. 65,389 70,000 2 3,500,000.00 129 
. Everett, Wash. 30,224 35,000 2 1 5 9 020,929.27 130 
. Fall River, Mass. 113,000 120,000 | 3 2 2 13] 
. Fargo, N.D.'9 32,580 | 37,000, 4 1 2 950,000.00 132 
. Faribault, Minn. 14,527. 15,670 | 2 4 2 612,995.33 133 
. Fayetteville, N.C. 30,000 | 55,000 4 2 | 2 134 
Fitchburg, Mass. 43,400 | 45,000 4 2 5 135 
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Basic Data, 1945 177 
1 8 9 10 il 12 13 14 15 16 17 
Total Revenue Op. & Maint. Customers 
Book Col. 11 
Value Col, 
$/cap. $ $/cap. $ $/cap. . Resid. | Coml. | Ind. | Total 
91 | 26.19 91,203.79 | 3.42! 37,554.89! 1.41] 1:2.43 
92 104,047.03 | 19,597.99 1:5.31 5,024 23| 5,047 
93 | 47.29 77,746.84 | 5.98 49,814.76 | 3.83|1:1.56 | 2,716 98 2,850 
94 | 56,227.70 | 3.12 3,950 
80.00) 123,867.31| 4.95! 106,028.49) 4.24} 1:1.17 | 6,262| 250 10} 6,540 
96 | 43.06) 3,090,897.57| 8.87} 828,141.83) 2.38 | 1:3.73 | 83,385 | 83,987 
97| 31.58) 172,730.04) 4.94 81,727.54 | 2.34) 1:2.11 | 6,085!) 673 19| 6,813 
98 609,945.18 | 6.56} 563,242.17} 6.06 | 1:1.08 | 18,424 
99 | 47.33) 188,172.15} 7.53 45,827.17 | 1.83)1:4.11 | 3,782) 427 96 | 4,305 
100 434,468.50 | 6.68 | 266,633.58) 4.10 | 1:1.63 15,583 
101 4,671 5,100 
61.81! 134,203.36) 7.46 71,963.45 | 4.00 | 1:1.87 | 4,910 
103 | 41.04 1,025,181.10| 5.63| 402,086.03) 2.21 | 1:2.55 | 40,063 
104 | 55.48 10,258,257.77 | 4.42) 3,951,101.36 1.70 1:2.60 |300,042 |23,807 | 2,227 |326,076 
105! 54.85! 69,681.22] 3.87 39,235.61 | 2.18/1:1.78 | 2,804) 161 29| 2,994 
| 
49.18! 30,644.99} 2.19 16,045.67 | 1.15} 1:1.91 | 2,887) 224 30, 3,142 
107 | 39.55) 182,331.57 | 3.65 94,292.79 | 1.89) 1:1.94 | 9,796) 139] 10,074 
108 | | §39,355.52| 5.21) 257,624.69) 2.49 | 1:2.09 19,910 
109 | 52.51| 105,791.20} 5.04; 91,284.78 | 4.35 | 1:1.16 4,700 
110 | 86.89 | 9,771,174.00 |11.52 2,361,674.00 | 2.78 | 1:4.14 |163,976 |14,286| 667 |179,710 
111 | 50.21) 531,394.82| 7.59] 218,797.53} 3.13 | 1:2.43 99| 7,512 
112| 53.84| 214,897.33} 5.66 83,103.70 | 2.19 | 1:2.59 6,872 
113! 58.73} 386,394.74] 5.15 | 239,525.23 | 3.19 | 1:1.61 10,516 
114| 37.10) 144,555.00} 4.13} 102,117.00; 2.91 | 1:1.42 5,324 
115) 43.49] 217,109.62 | 5.04 69,504.52 | 1.62|1:3.12 | 6,074) 620 56| 6,780 
| 
116 48,004.31 | 2.67, 31,642.35) 1.76) 1:1.52 | 3,108) 44 3,152 
117 | 36.60 174,861.56 | 4.37 114,667.14 | 2.86 | 1:1.50 | 8,947 
118| 52.68} 814,454.43) 7.08) 471,829.98) 4.10} 1:1.73 | 17,040 
119 | 68.49 70,405.35 | 4.69 56,778.31 | 3.79/ 1:1.24 | 3,389 
120 48.19! 149,588.04) 4.27 65,955.51) 1.88} 1:1.27 | 8,660) 262 79| 9,042 
121 | 17.90 82,269.01, 4.57} 49,870.86) 2.77 | 1:1.65 4,650 
122 | 43.28| 290,028.47) 4.46) 142,454.38} 2.19 | 1:2.04 52| 15,758 
123 | 74.91 116,061.00 8.72 | 67,949.00 | 5.11 1:1.71 | 4,175} 400 14) 4,600 
124 | 192,403.02 122,060.44 1:41.58 5,491 
125 | 136,161.10) 4.25 
126 109.64) 768,491.70) 5.78 554,984.85) 4.17] 1:1.39 | 24,233} 2,872) 818} 28,011 
127 73,604.90 4.91 34,522.74 | 2.30) 1:2.13 | 3,489 3,571 
128 48.62) 245,444.37) 8.18 62,361.69 | 2.07 | 1:3.94 | | 6,661 
129 50.00 420,852.45) 6.01 168,959.61 | 2.41 | 1:2.49 | 10,472 
130 257.74 497,705.00 14.22| 180,785.33 | 5.17|1:2.75 | 7,396] 1,259] 8,720 
| | | 
131 464,000.00 | 3.87 | 201,900.00 | 1.68 | 1:2.30 14,400 
132) 25.68 133,275.44] 3.60! 110,693.46) 2.99 1:1.20 | 6,000 6,500 
133 | 39.12 46,543.74 | 2.97 26,758.04 | 1.71} 1:1.74 | 2,114) 284 18| 2,416 
134 180,141.81 | 3.28| 99,207.77) 1.80 | 1:1.82 | 7,004 
135 170,808.00 | 3.79 82,308.75 | 1.83 | 1:2.08 7,500 7,974 
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: 
178 
1 2 | 3 | 4 
Population 
a Public | Source Book 
136. Flint, Mich. 152,000 165,000} 4 1 1,2 5,095,659.31 13 
137. Florence, Ala. 15,043 18,722) 4 1 2 787,110.10 13 
138. Fond du Lac, Wis. 27,450 27,600 | 4 4 1-3 1,487,392.85 13 
139, Ft. Collins, Colo. 12,250| 14,000} 2 5 2,097,220.17 | 13 
140. Ft. Dodge, Iowa 23,000 | 25,000 1,4 2 2,071,264.51 4 
141. Ft. Madison, Iowa 14,063 15,000 3 1 1 i4 
142. Ft. Wayne, Ind. 118,410 | 125,000} 3 1 2 4,356,318.05 14. 
143. Ft. Worth, Tex.?° 177,600 | 227,000} 2 3 2 18,322,434.20 14. 
144. Fostoria, Ohio 13,750 15,500 | 2 3,4 1-3 1 000,000.00 14 
145. Frankfort, Ky. 12,000 15,000 | 3 1 4 14. 
146. Frederick, Md. 15,802 | 17,000; 1,2 1,3 14 
147. Freeport, Ill. 24,000 | 4 4 2 1,023,486.51 
148. Freeport, N.Y. 20,000 24,000 | 1,3 4 2 835,601.66 | 4 
149. Fremont, Neb. 11,862 13,000} 3 4 1, 2 446,286.61 | 
‘fy 150. Fresno, Cal. 92,000 98,392 | 3,4 4 2 3,534,201.30 1S 
| | 
: 151. Fullerton, Cal. 10,840} 12,200} 2 1,4 2 804,376.02 151 
¢ 152. Fulton, N.Y. 13,362 15,000 | 1, 2 5 2 152 
ay 153. Gainesville, Fla. | 4 4 2 17,733.79 J 193 
; 154. Galesburg, III. 28,000, 33,000 | 1,2 4 2 154 
155. Garden Cy., N.Y. 10,300 12,100} 3 4 2 579,678.00 | 155 
: 156. Gary, Ind. 111,719 | 123,000 | pvt 2 2 156 
157. Gastonia, N.C.?! 21,313 | 25,000 2 1,146,880.00 
158. Glen Cove, N.Y. 12,000 13,500 3 4 1,2 158 
159. Glendale, Cal." 82,582} 96,495) 2 4 2 6,595,880.98 | 159 
160. Glens Falls, N.Y. 18,720 19.000} 4 /|1,3,5! 2,5 1,336,383.27 | 160 
: 161. Gloversville, N.Y. 23,329 23,800 3 3 5 1,874,765.39 | 161 
162. Goshen, Ind. 11,496 13,000 | 3 4 2 163,663.32 | 162 
163. Grand I., Neb. 19,130} 25,000} 1,2 4 2 770,572.52 | 163 
164. Gr. Junction, Colo. 12,479 16,000 | 2 1, 3 5 164 
165. Gr. Rapids, Mich." 164,000 | 172,000! 4 2 10,150,462.90 | 165 
166. Gt. Falls, Mont. 30,000 | 35,000 | 1, 2 2 1,747,495.84 | 166 
167. Greeley, Colo. 16,000 | 20,000) 1,2 5 2,589,510.96 | 167 
168. Green Bay, Wis. 46,235}  50,000| 4 4 2 1/663,304.00 | 168 
169. Greenfield, Mass. 17,000 | 20,000} 3 3,4 2,5 169 
170. Greenville, S.C. | 4 1,3 5 5,083,212.30 | 170 
| 
171. Greenwood, Miss.?° 14,079| 18,000| 4 4 | 2 314,650.02 | 17! 
172. Greenwood, S.C. 13,000 15,000} 4 439,354.00 | 172 
173. Griffin, Ga. 13,500 15,000) 4 770,000.00 
Hagerstown, Md. 38,000 45,000 | 29 3,225,230.13 
175. Hamtramck, Mich. 48,839 | 49,839 | 1,2 1,245,549.83 ad 
a 
176. Hanover, Pa. 13,390 15,000 | 4 1, 5 2 1,566,515.07 | 176 
177. Hartford, Conn. 232,252 | 315,000) 4 3 5 30,606,053.92 
178. Hastings, Neb. 15,140 22,000 | 3 4 2 438,404.30 | 178. 
Haverhill, Mass. 47,323 46,100 | 3 3,423,084.93 | 12? 
[ 180. Hibbing, Minn. 16,367 17,598 4 4 | 2 722,697.47 
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9 | 10 a2 13 14 15 16 17 
Total Revenue Op. & Maint. Customers 
Col. 11 
Col. 9 J | 
$ $/cap. $ $/cap. Resid. | Coml Ind. Total 
| 1,008,209.38 | 6.11 491,418.68 | 2.98 | 1:2.05 | | 37,485 
114,288.09 6.10 53,977.27 | 2.88) 1:2.12 | | | 4,068 
133,603.54 | 6.02 56,660.58 | 2.05/1:2.93 6855! 717) 43) 7,615 
97,760.69 | 9.54 36,002.19 | 2.57/1:3.70 | 3,038! 759! 126| 3,797 
166,149.04 3.91 59,625.00 | 2.39 | 1:1.64 | 5,554 
83,587.42) 5.57 31,173.84| 2.08 | 1:2.69 | | 2,803 
773,850.75 | 6.18 617,921.73) 4.94 | 1:1.25 | 184} 31,703 
1,416,716.51 | 6.24) 603,776.44 | 2.66 | 1:2.35 | 53,065 
96,141.50 | 6.20 85,110.22 | 5.49) 1:1.13 | 
111,842.81 | 7.46 2697) 422 3,487 
102,162.70 | 200 | 4,600 
156,310.17 6.51 57,364.23 | 2.39) 1:2.72 | 6,588 38) 6,645 
117,210.95 4.88 $4,447.83 | 2.27| 1:2.15 5,919 
51,272.90 | 3.94 35,865.69 1:1.40 | 3,186 
604,067.48 | 6.14 199,586.05 | 2.03 | 1:3.03 | 
113,735.29 9.32 71,188.06 5.84/1:1.60 | 3,122) 118 20| 3,275 
72,449.47 | 4.83 64,046.79 | 4.27 | 1:1.13 | 3,600 
93,118.13 60,566.14 11:1.54 3,718 
185,748.01 | 5.63 84,627.85 | 2.56}1:2.19 | 7,200| 480, 61) 7,741 
120,201.00, 9.93 73,528.00 | 6.08 | 1:1.63 | 2,991 
| 
531,646.00 | 4.32 | | 16,585 | 1,466 al 18,139 
195,276.14 | 7.81 64,863.03 | 2.59 | 1:3.01 5,034 
98,647.00 7.31 39,416.00 | 2.92|1:2.50 | 2,569 4 11) 2,600 
890,120.96 | 9.22 | 305,982.36 | 3.17 | 1:2.91 | 23,042 
86,741.57 | 4.57 51,450.30 | 2.71 | 1:1.69 23| 4,884 
108,263.88 | 4.55| 112,481.76! 4.73 | 1:0.90 | | §,217 
54,008.62 4.16, 30,573.27) 2.35 | 1:1.77 | 3,147 
115,998.60 | 4.64 66,147.75 | 2.65 | 1:1.75 5,342 
136,387.30 8.52 59,101.49 | 3.69/1:2.31 | 2,503; | 3,506 
1,133,363.64| 553,543.73 | 3.22|1:2.05 | 37,555| 2,710} 369| 41,097 
303,388.35 | 8.66) 145,619.18) 4.16/1:2.08 | 5,919) 643) 149| 7,471 
167,454.55 | 8.37 53,450.90 | 2.67 | 1:3.13 | 3,668 4,821 
269,917.00 | 5.40 75,017.00 | 1.50 1:2.32 | 10,236) 117] 11,248 
71,996.85 | 3.60 41,092.33 | 2.05 | 1:1.75 
440,508.36 | 76,742.44 (1:5.74 11,551 
62,111.50) 3.45 22,674.63 1.26 | 1:2.74 3,161 
69,626.00 | 4.64 35,546.00 | 2.37 | 1:1.96 ~ eT 3,000 
105,000.00, 7.00! 57,000.00 | 3.80) 1:1.84 | 3,200) 250 50; 3,530 
391,163.07 | 8.69) 122,681.25) 2.73 | 1:3.19 | 9,250 
277,072.34 | 5.56 7,408! 139) 124) 7,703 
148,963.52 9.93 39,946.34 | 2.66 1:3.73 | 4,874) 346 82| 5,361 
1,603,210.11 5.09 534,928.36! 1.70 1:3.00 390 | 39,195 
88,811.80 | 4.04 50,136.57 | 2.28 | 121.77 4,508 
163,319.79 | 3.54) 144,545.08 | 3.14 1:1.13 | 7,387) 659) 222] 8,466 
104,062.44 5.91 118,256.54 6.72 | 1:0.88 | 3,873 
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180 FABLE 1 (conid,) 
1 2 3 4 5 6 7 
Population 
Public Source Book 
Community Control of Power* Value 
Census Est. Agency! | Supply? Ss 
1940 1945 
181. High Point, N.C. 38,495 41,000 1. 2 2 2 2,696,419.08 
182. Hoboken, N.J. 50,000 | 
183. Holland, Mich. 14,616 16,000 3 4 2 313,267.35 
184. Holyoke, Mass. 53,024 3 1-3 5 3,055,575.68 
185. Honolulu, T.H. 179,359 264,371 3 4 1,2 16,460,550,80 
186. Hot Springs, Ark.?* 33,000 | 37,000; 2 1,931,712.46 
187. Houston, Tex. 375,000 450,000 1:2 4 1.2 13,302,262.16 
188. Hudson, N.Y. 11,500 12,000 4 1 2,5 
189. Independence, Kan. 11,565 12,500 4 1 1, 2,4 560,540.00 
190. Indiana, Pa. 10,050 pvt. 1 2 798,001.65 
191. Indianapolis, Ind. 401,000 445,000 | pvt. 1,3,4 {| 1,2,4 | 25,117,871.06 
192. Jackson, Miss. 62,107 85,000 1 2 1,535, 100.18 
193. Jackson, Tenn. 24,422 30,000 | 1,4 4 2 
194. Jacksonville, Ill. 19,800 22,000 .i2 3 2 1,115,707.56 
195. Jamestown, N.Y. 48,859 50,000 3 4 1 2,454,073.67 
196. Janesville, Wis. 1 4 2 
197. Johnson Cy., N.Y. 18,039 22,000 3 4 2 975,000.00 
198. Jonesboro, Ark. 11,800 | 14,000 3 4 611,436.13 
199. Kalamazoo, Mich. 54,097 | 58,314 1 4 2 1,597,779.38 
200. Kansas Cy., 525,000 1 28,473,091.00 
201. Kenosha, Wis. 48,765 55,000 1 2 4:2 2,346,988.54 
202. Keokuk, Iowa 15,000 | 16,000 3 J P 4 850,000.00 
203. Kewanee, III. 17,000 20,000 2 4 253 
204. Kirkwood, Mo. 12,132 | 14,000 2 1 2 300,000.00 
205. Klamath Falls, Ore. 21,000 | 26,000 | pvt. 4 2 1,622,614.00 
206. Knoxville, Tenn. 111,580 150,000 3 J ae: 6,674,641.57 
207. La Crosse, Wis. 42,707 45,000 2 4 1 1,500,823.78 
208. Lafayette, Ind. 30,000 35,000 3 4 2 1,138,688.97 
209. La Grange, III. 10,035 12,000 2 4 2 
210. Lake County, Ohio 10,050 14,500 4 
211. Lancaster, Ohio 21,940 23,000 1 4 2 
212. Lancaster, Pa. 75,000 80,000 1,2 1 2 4,537,568.00 
213. Lansing, Mich. 78,759 88,800 3 4 1; 2 5,522,791.18 
214. La Porte, Ind. 16,000 18,000 3 4 2.3 
215. Latrobe, Pa. 11,200 12,000 3 3 2 1,846,175.76 
216. Lawrence, Mass. 85,000 86,000 2 1 2 
217. Leavenworth, Kan. 18,737 19,320 3 1 2 664,718.00 
218. Lewiston, Idaho 10,500 12,000 ee 1 2 130,995.87 
219. Lewiston, Me. 38,500 41,000 3 2 1,554,648.41 
220. Lima, Ohio 44,764 53,000 1 1-4 iF 2,959, 145.00 
221. Lincoln, III. 12,752 pvt. 4 2 894,708.00 
222. Lincoln, Neb.* 81,984 95,000 1 4 2 6,740,092.52 
223. Little Falls, N.Y. 11,105 14,000 2 3,5 5 645,336.59 
224. Little Rock, Ark. 88,039 102,200 2 3 5 7,246,2 18.68 
225. Lockport, N.Y. 27,000 1 2 2 
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183 
184 
185 
186 
187 

188 
189 
190 
191 
192 
193. 
a 194 | 
195 | 
7 196 
197 
198 | 
199 | 
200 | 
201 | 
202 | 
203 | 

205 
206 
= 207 | 

208 | 

| 209 | 

210 | 

211 

212 | 
213 | 
214 | 
215 

216 
217 |. 
218 | 
219 | 
220 | 
221 | 
222 | 
223 | . 
225 | 


Basic Data, 1945 ; 181 
1 8 9 10 il 12 13 14 15 16 17 
| 
Total Revenue Op. & Maint. Customers 
Book Col. 11 
Value = 
$/cap s $/ Col. 9 
/cap. $ $/cap. Resid Coml. Ind. Total 
181| 65.77| 239,653.24] 5.85 83,254.33 | 2.03/1:2.88 | 7,600! 800) 200| 8,600 
182 
183| 19.58} 90,250.50) 5.64 37,861.18 | 2.37 | 1:2.38 | 4,302 
184| 57.63) 215,047.09| 4.06; 153,262.10| 2.89/1:1.40 | 5,750, 100) 6,000 
185 | 62.26) 2,143,905.73 8.11 | 1,081,776.91| 4.09/1:1.98 21,362! 5,266 362} 27,054 
186| 52.21/ 274,385.16 7.42) 117,076.18) 3.16 | 1:2.34 | 
187 | 29.56) 1,992,219.66| 4.43) 974,317.72| 2.17|1:2.05 | 77.444) 975) 78,419 
188 | 
189 | 44.84 81,000.00 6.48 36,100.00 | 2.89 | 1:2.24 | 3,865 
190 | 105,106.90 40,752.84 11:2.58 | 2,519} 306| 11] 2,836 
| | | 
191 | 56.44 | 3,416,769.04 | 7.68) 985,907.53 2.22 | 1:3.47 | 81,895) 5,720) 878 | 89,145 
192| 18.06, 396,219.51| 4.66) 173,284.40) 2.04 1:2.29 | 11,669} 881 177) 14,019 
193 132,206.27 | 4.41 77,608.69 | 2.59 | 1:1.70 | 
194| 50.71| 120,495.65) 5.48 61,706.94 | 2.80 | 1:1.95 | 3,655 
195 | 49.08} 267,832.04| 5.36} 106,732.26 | 2.13 | 1:2.51 | 10,805 888) 139] 11,958 
196 | 133,313.12 | 98,917.62 (1:1.35 6,839) 449° 100! 7,430 
197 | 44.32 96,589.45 | 4.39 55,377.33 | 2.53) 1:1.74 | 4,500 4,700 
198| 43.67/ 80,007.84) 5.72, 42,933.05) 3.07 | 1:1.86 3,384 
199 | 27.40, 303,746.71) 5.21| 124,059.92) 2.13 | 1:2.45 | 28) 14,711 
200 | 54.25 | eer 5.19 | 1,260,969.00 | 2.40 | 1:2.13 | 82,013 
201 | 42.67| 329,574.93| 5.99) 139,134.48} 2.53/1:2.37 | 9,696! 1,065 | 110| 10,871 
202 | 53.13| 110,117.46! 6.88) 45,220.30 2.83/1:2.44 | 4,200} 300) 50} 4,550 
203 | 
204/ 21.43) 90,693.44 | 6.48 86,000.00 | 6.14 | 1:1.06 3,800 
205 | 62.41} 285,983.00/11.00| 89,461 00 | 3.44/1:3.20 | 5,850) 731) 22] 6,630 
| 
206 | 44.50 1,040,291.14| 6.94)  340,128.96| 2.27 | 1:3.06 | | 28,249 
207 | 33.35! 194,120.23) 4.31 92,059.32) 1:2.11 | 8,894) 965) 10,929 
208 | 32.53) 159,056.43) 4.54 92,633.84 | 2.65 | 1:1.72 7,781 
209 118,454.22 | 9.87 62,337.34 | 5.19) 1:1.90 | 2,552) 207) 2) 2,819 
210 79,418.01 | 5.48 68,227.03 | 4.71} 1:1.16 | 3,733 71 3) 3,807 
211 | 90,846.21, 3.95!  85,482.07| 3.72 | 1:1.06 6,306 
212| 56.72! 462.571.33| 5.78 | 197,330.26 | 2.47 | 1:2.34 17,218 
213 | 62.19) 624,565.94] 7.03) 452,613.85| 5.10] 1:1.38 | 18,926) 1,750 68| 20,744 
214 | 89,068.00 | 4.95 54,116.00 | 3.01 | 1:1.65 4,239 
215 153.85 | 180,055.27 |15.00 36,779.58 | 3.07|1:4.90 | 3,724) 366 21! 4,150 
216 294,869.17 | 3.43| 249,415.14] 2.90] 1:1.18 10,728 
27 | 34.41) 146,501.64] 7.58| 57,621.32 | 2.98 | 1:2.54 5,030 
218| 10.92 98,302.28| 8.19} 77,750.22 |.6.48|1:1.26 | 2,505) 447 40} 3,298 
219 | 37.92} 139,578.41) 3.40 52,475.73 | 1.28/1:2.67 | 4,534 4,947 
220 | 55.83| 302,257.00) 5.70, 255,142.00 | 4.81/1:1.18 | 11,580, 98| 22) 11,700 
221 70,611.00 35,946.00 1:1.96 | 2,560) 321 2,886 
222,°70.95| 447,532.74) 4.71| 175,082.19| 1.84 | 1:2.56 | 18,704 21,895 
223 46.10 50,014.49 | 3.57| 36,930.99 | 2.64 | 1:1.35 2,004 
224| 70.90! 800,509.80 | 7.83 | 2.29 1:3.42 18,015 3,350; 58) 21,546 
225 160,039.85 | $93 119,510.05 | 4.43 | 1:1.34 | 5,920 | 45| 5,976 


— 


d.) 
f 

| 
08 | | 
35 
46 
16 
.00 
65 
06 
).18 
56 
).00 
13 
).38 
| .00 
8.54 
).00 
),00 
1.57 
3.78 
8.97 
8.00 
1.18 
5.76 
8.00 
5.87 
8.41 
5.00 
8.00 
2.52 
6.59 
8.68 


TABLE 1 (contd.) 


182 
1 2 3 
Population 
Community 
Census Est. 
1940 1945 

226. Long Beach, Cal.'* 164,271 241,109 
227. Longview, Wash. 12,385 16,000 
228. Lorain, Ohio 45,224 47,000 
229. Los Angeles, Cal. 1,504,277 | 1,764,000 
230. Louisville, Ky. 350,000 400,000 
231. Lynchburg, Va. 44,451 50,500 
232. Macon, Ga. 60,000 95,000 
233. Madison, Wis. 67,447 80,000 
234. Mahanoy Cy., Pa. 15,000 14,000 
235. Mahoning V.S.D.5!" 200,000 200,000 
236. Mamaroneck, N.Y. 35,000 37,000 
237. Manchester, N.H. 77,625 80,000 
238. Manitowac, Wis. 24,404 30,000 
239. Mankata, Minn. 15,654 19,986 
240. Marinette, Wis. 14,600 17,000 
241. Marion, Ind. 26,767 30,000 | 
242. Marquette, Mich. 

243. Marshall, Tex. 18,401 25,000 
244. Marshalltown, Iowa 19,000 | 20,000 
245. Mason City, lowa 27,080 30,000 
246. Meadville, Pa. 18,919 20,000 | 
247. Medford, Mass. 63,831 67,071 
248. Medford, Ore.'” 11,240 15,000 
249. Menasha, Wis. 10,473 12,500 
250. Menominee, Mich.** 10,120 12,000 
251. Meriden, Conn. 40,000 42,000 
252. Met. Dist. W.S.C.*° 1,392,008 | 1,424,090 
253. Miami, Fla. 220,000 325,000 
254. Mich. Cy., Ind. 27,000 29,000 
255. Middletown, Ohio 35,690 40,500 
256. Milford, Conn. 16,500 20,000 
257. Millville, N.J. 14,806 | 14,806 
258. Milton, Mass. 19,714 | 21,800 
259. Milwaukee, Wis. 587,472 603,000 
260. Mineola, N.Y. 10,064 12,600 
261. Minneapolis, Minn. 492,370 | 510,000 
262. Mishawaka, Ind. 28,298 | 33,000 
263. Moberly, Mo. 12,920 | 14,251 
264. Modesto, Cal. 16,379 | 18,403 
265. Moline, III. 34,608 40,000 
266. Monroe, Mich.?7 21,000 | 25,000 
267. Monterey, Cal. 30,480 35,700 
268. Mt. Clemens, Mich. 14,500 | 15,500 | 
269. Mt. Vernon, N.Y. 67,362 | 75,000 | 
270. Muscatine, Iowa 23,000 


18,286 


| 12,748,478.85 
1,090,481.72 

| 3,000,000,00 
135,45 1,468.00 
| 25,355,733.00 


| 


| 


 3,143,960.55 
3,628,000.00 
1,259, 444.89 
898,786.86 
756,221.75 


518,666.46 
840,000.00 


1,187,305.85 


1,400,242:47 
776,093.71 


9,980, 104.97 
1,211,369.23 
758,203.47 


1,297,749.00 
573,901.69 
1,485,840.00 
35,178,363.87 
600,000.00 


26,854,284.67 
1, 109,210.00 
619,791.09 
600,000.00 
1,607,517.58 


820,105.49 


3,070,041.00 
426,588.99 


Bast 
4 | 5 6 
. iblic Source | Book 
ntrol of Power® | Value 
ency! | Supply? $ j 
4 
? 
2 2 1, 228 | 
3 | 1, 3-5 1 
1, | 230 | 
2 1,2 | 2,5 | 3,527,63354 | 531 
3 1 1 3,226,771.71 93? 
4 4 | 1,2 3,776,170.93 | 433 
3 3 1 814,716.22 | 534 | 
4 6a 2 3,399 000.00 035 
’ ’ ’ 236 
4 
Be. | 4 3, 739 
4 2 2 $58,141.71 42 
4 4 | 1,2 | 1,302,759.00 | 543 
| 
2 | 4 1,2 | 
2; 4 2 | 
. 247 
1 2 249 
} 2 2 250 
3 3 2 251 | 
3 1,5 252 | 
3 4 | 12 253 | 
4 1,2,4 255 | 
yt. a3 2 256 
= pvt. 2 2,4 257 | 
; 259 | 
| 260 | 
2 263 | 
Os 2 4 2 264 | . 
: pvt. 3,4 2 267 
4 2 2,3 268 
4 | 2 270 
| 


Total Revenue | Op. & Maint. 
Book 

Value 
$/cap. | $ $ $ 
| §2.03| 1,634, 858. 08 6.78 749,593.51) 3.11) 
68.16| 137,916.83) 8.62 49,499.92 | 3.09 
| 63.83} 236,259.45) 5.03) 172,620.51) 3.67 | 
76.79 |14,912,695.00 | 8.45 | 5,031,852.00 | 2.85 | 
63.39} 2,682,802.56 6.71) 870,020.47) 2.18. 
69.85! 292,794.78 5.79 77,830.41 1.54 
33.97 466,883.54 4.91| 444,428.69 4.68. 
47.20} 485,279.19| 6.07) 239,387.85 2.99 
58.19 87,938.83 | 6.28 35,914.29 | 2.57 
17.00) 274,517.14) 1.37} 252,977.34) 1.27 
| 84.97) 308,474.06) 8.34) 124,449.09 3.36 | 
45.35| 257,425.66| 3.22) 140,246.92 1.75 
41.98} 162,993.41} 5.43 54,501.94} 1.82 
44.97} 74,258.13 | 3.72 42,544.80 2.13 | 
(44.48) 99,010.15 | 5.82 40,804.20) 2.40 | 
42.84] 150,652.24} 5.02) 117,399.73) 3.91 | 

} 61,134.03 32,596.54 
52.11 163,983.65 | 6.56) 67,401.80 2.70 
75.93 120,407.84 | 6.02 | 84,391.19 | 4.22 
28.00) 108,728.65 | 3.29| 75,859.12 | 2.53 
59.37 111,168.66 | 5,56 67,849.05 | 3.39 
257,747.70 3.84/ 102,993.03} 1.54 
93.35 50,046.91 | 3.34 
62.09 99,160.52 | 7.93 48,848.62 | 3.91 
| 68,502.73 5.71 33,883.61 | 2.82 
| 106,669.28 | 2.54 
| 1,166,584.00 | 0.82 
30.71} 1,883,606.00 | 5.80, 761,292.39 2.34) 
41.77 152,666.01 5.26) 104,939.87) 3.62) 
18.72} 118,463.72} 2.92 64,482.44 | 1.59 
64.89} 208,283.00 10.41 80,354.00 | 4.02 
38.76| 39,277.10 2.65| 25,185.77] 1.70 
| 68.16 145,692.00 | 6.68 35,903.00 | 1.65 
| 58.34 | 3,446,359.27 | 5.72 | 1,512,732.98| 2.51 
47.62 50,000.00 | 3.97 27,608.22 | 2.19 
| 52.66 | 1,743,795.03 | 3.42 | 1,242,302.97| 2.44 
33.61! 136,995.00) 4.15| 66,612.00) 2.02 | 
43.49; 106,071.00) 7.44| 42,641.20) 2.99 | 
32.60, 168,143.78) 9.14 68,479.73 | 3.72 | 
40.19} 181,472.28) 4.54) 122,396.10) 3.08 
32.80 141,932.75) 5.68 71,806.18 | 2.87 
| 460,323.00 12.89} 138,541.00) 3.88 
110,072.00 7.10) 84,500.00 | 5.45 
40.93) 448,861.00! 5.98 293,235.00} 3.91} 
18.55 87,563.27 3.81 43,594.68 1.90 | 

= 


Customers 

Resid. | Coml Total 
47,356 
4,042 

272,600 40,032 | 325,241 
73,109, 3,465 | 77,747 
9,874 | 784 10,863 
12,952 1,583 16,205 
2,957, 294 3,289 
3 

8,671 
11,808 12,053 
5,046 516) 5,688 
3,670 96 3,785 
3,385 

6,945 

5,057 

4,810) 150 4,975 
6,251 
4,481) 353 | 4,866 
11,055 

4,029 4,825 
2,359; 170 2,570 
2,874 62 3,008 
7,848 

39,137 
5,818 

8,979 

7,840 

3,002 

| 5,213 
92,852 14,439 /109,371 
3,306 
98,229) 850 99,943 
7,035 
3,087, 294 3,405 
4,885) 511 5,450 
8,934 
5,063 
| 9,165 | 9,766 
3,909 420 4,329 
8.847) 306 | 9,372 
| 5,394 


d.) Basic Data, 1945 183 
ee 8 9 | 10 | ll | 12 | 13 | 14 | 15 | 16 17 
85 | 1:2.18 
72 1:2.79 
0 | 1:1.37 
00 1:2.96 
1:3.08 
4 1:3.76 
1:1.05 
93 1:2.03 
22 1:2.45 
00 1:1.09 
55 1:2.48 
00 1:1.84 
8 1:2.99 
86 1:1.75 
75 1:2.43 
1: 1.28 
71 1:1.88 
00 1:2.43 
46 1:1.43 
00 1:1.43 
85 1:1.64 
1:2.50 
47 
71 1:2.34 
1:2.02 

97 1:2.47 
23 1:1.45 
47 1:1.84 
00 1:2.59 
69 1: 1.56 
00 1:4.06 
87 1:2.28 
00 4 1:1.8] 
| 1:1.40 
00 1:2.06 
1:2.49 
1:2.46 
1:1.48 
49 2 1:1.98 

1 

? 1 
00 2 1 53 
1 


TABLE 1 (contd.) 
2 3 4 5 6 7 
Population 
Public Source Book 
Community Control of Power? Value 
Census Est. Agency! | Supply? $ 
1940 1945 

. Muskegon, Mich. 47,502 | 50,215 4 2 2 1,934,515,09 
. Nashville, Tenn.” 198,915 214,430 | 1,2 1 2 79 371,497.00 
. Natchez, Miss. 15,300 25,000 4 4 3 728,434.96 
. Natick, Mass. 13,000 14,000 3 4 1 1,250,151.78 
. Naugatuck, Conn. | pvt. 3 740,352.60 
. New Bedford, Mass. 121,600 124,100 | 3 | 2 ae 6,975,000.00 
. New Brunsw’k, N.J. 33,000 35,000 | 1,4 1-3 2 2,453,153.80 
. New Haven, Conn. 242,118} pvt. | 1,3 a0 | 18,575,113.00 
. New Orleans, La. 493,537 | 548,120 112,840,659.00 
. New Philadelphia, O. 12,328 | 15,550 1 4 2 550,000.00 
. New York, N.Y.?? | 6,775,000 | 1, 4 1, 3,4 | 1, 2,4, 5 |744,411,487.19 
. Newark, N.]J. 580,000 | 602,000 | 4 | 3 5 48,043,530,28 
. Newark, Ohio 28,000 40,000 3 1 1 1,274,296.92 
. Newburyport, Mass. 13,900 | 3 1, 3-5 1-3 
. Newport, R.I.'8 30,532 40,000 2 3 2 3,484, 147.99 
. Newport News, Va. 150,000 4 2 7 296,936.95 
- Newton, Kan. 11,037 11,900 1 4 1 
. Newton, Mass. 69,873 77,257 i. 2 4 1 
. Niagara Falls, N.Y. 78,000 88,000 1 1 1 2,144,316.00 
. Niles, Mich.” 11,228 13,000 3 4 864,711.25 
. Niles, Ohio 17,000 | 18,000 3 3 2 2,450,000.00 
. Norfolk, Neb.!% 10,431 12,000 4 2 
. Norfolk, Va. 173,000 275,000 2 3 2 13,913,119.23 
. North Adams, Mass. 22,000 | 22,300 2 3 
. N. Attleboro, Mass. 10,000 10,000 4 4 2 576,177.00 
. N. Platte, Neb. 12,500} 17,000) 2 4 1,2 500,000.00 
. Norwalk, Conn. 21,000 4 3 5 1,598,484.87 
. Oak Park, II. 66,015 69,000 3 z 2 540,817.00 
. Ogdensburg, N.Y. 17,000 17,000 3 1 ee 1,600,500.00 
. Oil City, Pa. 20,379 25,000 2 4 1 
. Okla. Cy., Okla.'” 204,000 240,000 1 3 2 19,000,000.00 
. Olean, N.Y. 21,000 23,000 ie 4 1 2 1,028,572.25 
. Omaha, Neb. 223,844 250,000 3 1 12 13,301,467.00 
. Oneonta, N.Y. 14,231 16,000 | 3 2 2 525,000.00 
. Orange, N.J. 36,717 35,877 2 3 2 1,706,486.74 
. Orlando, Fla. 36,300 55,000 4 2 2 2,273,883.00 
. Oshkosh, Wis. 39,089 | 40,000 4 2 2 1,617,826.43 
. Oskaloosa, Iowa 11,218 | 14,000 | 3 1,4 2 
. Ossining, N.Y. 15,996 16,500 | 4 3 2 967,750.80 
. Oswego, N.Y. 22,000 25,000 | 3 2 2 1,500,000.00 
. Owensboro, Ky. 30,300 | 35,000 | 4 4 2 1,614, 155.97 
. Paducah, 33,765 | 35,500 | 4 1 1 2,589, 121.52 
. Palestine, Tex.! 12,811 15,000 | 1,2 503,496.32 
. Palo Alto, Cal. 16,850 18,261 3 4 2 609,047.59 
. Paris, Tex. 18,678 26,000 1,2 2 2.3 


Basi 


- 
| 271 
| 272 
| 274 
275 
2 
276 
277 
278 
279 
4 280 
2 
281 
| 282 
| 283 
284 
185 
28 
286 
| 287 
4 288 
289 
200 
28 
| 291 | 
292 
293 
9 294 
295 
29 
29 
297 
9 298 
299 
300 
29 
3 
302 
30 302 
30 a 
305 
305 
307 
30 
30 i 
310 
| 
311 
312 
311 
312 
313 
314 
315 


td.) 


Basic Data, 1945 185 
1 8 9 - 10 11 12 13 14 15 16 17 
| | | 
| 
Total Revenue Op. & Maint. | Customers 
Value Col. 9 
$ $/cap. $ $/cap Resid. Coml. Ind. Total 
38.76 214,249.66 | 4.27 169,963.05 3.38! 1:1.27 10,081 772 106} 11,213 
272 | 43.70 991,835.88 4.63 391,251.98 1.82) 1:2.54 36,222) 1,136 97 37,689 
273) 29.14 90,000.00 | 3.60 51,200.00 2.05 | 1:1.76 3,000 
274 89.30 67,686.35 | 4.84 22,742.02 | 1.62 | 1:2.98 4,198 
275 154,126.25 44,189.52 1:3.49 21 2,894 
276. «56.20 451,500.00 3.64 221,000.00 | 1.78 1:2.04 16,707 440 123 17,270 
277 | 70.09 334,998.33 9.57 249,184.23 7.12) 1:1.35 6,800 
278 «76.72 2,126,092.00 8.78 511,903.00 2.11 1:4.15 45,756 
279 205.87 2,005,228.41 | 3.66 1,831,834.21 3.34 1:1.10 | 92,311 
280 35.48 63,297.92 4.07 54,514.17 | 3.51 1:1.16 13,950 
281 109.88 42,084,627.52 | 6.21 7,631,050.66 1.13 1:6.47 670,477 
282 79.81 3,438,244.25 5.71) 1,278,909.85 2.12) 1:2.69 50,284 53,143 
283 | 31.86 210,435.96 5.26 138,200.32 3.46 1:1.52 9,481 442 90 10,089 
284 69,694.00 5.01 53,003.00 3.81 | 1:1.32 4,400 4,520 
285 87.10 412,056.31 10.30 209,984.13, 5.25 1:1.96 
286 | 48.65 1,043,980.72 6.96 416,151.14 |) | 20,457 509 | 21,966 
287 75,960.66 6.38 46,739.25 3.93 1:1.63 3,450 100 5 3,580 
288 391,666.02 | 5.07 348,342.15 4.51) 1:1.12 
289 | 24.37 657,843.15 7.48 337,581.87 3.84, 1:1.95 15,800 250 16,200 
200 66.52 61,898.41 4.76 56,493.17 4.35 1:1.09 3,273 70 17 3,360 
291 (136.00 72,663.69 4.04 
292 27,672.64 2.31 20,926.46 1.74 1:1.32 2,543" 
293 «50.59 1,980,063.53 | 7.20 706,344.49 2.57  1:2.80 40,369 
294 28,825.22 1.29 3,223 366 20, 3,614 
295 57.62 48,692.00 4.87 25,907.00 2.59 1:1.89 2,600 100 100 2,800 
296 29.41 73,323.00 | 4.31 52,937.00 | 3.11 1:1.39 3,200 
297 | 76.12 145,974.82 6.95 56,273.53 2.68  1:2.59 4,726 
298 7.84 403,689.00 | 5.85 238,309.00 3.45) 1:1.69 11,475 11,975 
2909 94.15 73,323.59 | 4.31 54,158.77 | 3.19 1:1.35 3,800 4,025 
300 143,969.34 5.76 95,897.33 3.84) 1:1.50 5,548 410 62 6,020 
301 | 79.17 1,617,462.10| 6.74 577,401.30 2.41 1:2.80 | 42,085 2,156 185, 44,579 
302 | 44.72 135,673.52 5.90 72,687.07 | 3.16 1:1.87 5,600 300 50; 5,950 
303) 53.21) 1,485,555.00 5.94 851,273.00 | 3.41. 1:1.75 56,825 
304 32.81 80,180.71 | 5.01 26,902.41 1.68) 1:2.98 3,064 261 24 3,350 
305 | 47.56 168,723.23 | 4.70 152,492.26 4.25) 1:1.11 5,479 5,527 
306 41.34 407,364.00 | 7.41 133,165.00 2.42) 1:3.06 12,955 
307 | 40.45 156,877.82 | 3.92 76,604.98 | 1.92 | 1:2.05 ,30 74 9,195 
308 69,396.97 | 4.96. 46,420.33 | 3.32 1:1.50 3,115 125 10; 3,250 
309 | 58.65 112,706.56 6.83 61,007.58 | 3.70, 1:1.85 11 2,710 
310 60.00 107,124.85 4.29 60,141.00 | 2.41 | 1:1.78 | | 5,000 
| 
311 | 46.12 167,182.59 4.78 94,589.96 | 2.70 1:1.77 7,752 
312 | 72.93 244,107.40 | 6.87 86,144.40 2.43 1:2.83 7,618 839 60 8,554 
313) 33.57 92,987.02 | 6.20 56,971.34 | 3.80 1:1.63 2,775 302 22 3,099 
314 | 33.35 262,752.14 |14.39 139,860.96 7.66  1:1.88 6,324 
315 | | 147,303.94! 5.67 74,518.28 | 2.87 | 1:1.98 4,888 453 | 35 | 5,376 


).09 

).00 

.00 

).00 

19 

| 

99 

95 

25 

23 

00 

.00 | 
87} 

.00 

00 
.25 
.00 
00 
74 

00 | 
43 

80 

00 

97 
52 
32 | 
59 
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1 2 | 3 | 4 
| 
Population 
| Public 
Community Control 
Census | Est. Agency! 
1940 1945 
316. Parkesburg, W.Va. 30,000 | 38,000 2 
“317. Parsons, Kan. 13,854 14,938 4 
318. Pasadena, Cal.”! 82,000 125,000 2 
319. Passaic V.W.C.* 350,000 4 
320. Peekskill, N.Y. 17,500 | 18,000 4 
21. Perth Amboy, N.J. Pe 
322. Peru, Ind. 13,000 15,000 3 
323. Petersburg, Va. 30,631 35,000 2 


331. 
332. 


333 


334. 
335. 


337. 


338 


339, 
340. 


341. 
342. 
343, 
344. 
345. 


346. 
347, 
348. 
349. 
350. 


351. 
352. 
353. 
354. 


355. 


356. 


358. 
359, 
360. 


4. Philadelphia, Pa. 
5. Phoenix, Ariz. 


. Pittsburgh, Pa. 

. Pittsfield, Mass. 

. Plaza del Rey, Cal. 
. Pocatello, Idaho 

. Pomona, Cal.?? 


Port Huron, Mich. 
Portland, Me. 
Portland, Ore.*’ 
Portsmouth, Ohio 
Portsmouth, Va. 


Providence, R.1.*° 
Quincy, Ill. 
Racine, Wis. 
Rahway, N.J. 
Raleigh, N.C. 


Reading, Pa. 


Reno & Sparks, Nev. | 


Revere, Mass. 
Ridgewood, N.J. 
Riverside, Cal. 


Roanoke, Va. 
Rochester, Minn. 
Rochester, N.H. 
Rochester, N.Y. 
Rock I., 


Rockford, Il. 
Rocky Mount, N.C. 
Rome, N.Y. 
Roswell, N.M. 
Rutland, Vt. 


St. Charles, Mo. 
St. Louis, Mo. 


St. Louis County, Mo.) 


St. Paul, Minn. 
Sacramento, Cal. 


| 


| 


| 


1,961,000 | 


69,500 


671,659 
49 684 
1,000 
18,133 
25,000 


32,759 
130,000 
366,858 

45,000 

70,000 


338,000 
40,469 
67,195 
17,498 
56,000 


110,568 
26,635 
34,000 
26,394 
36,698 


72,000 
26,300 
12,012 
309 ,000 
42,775 


85,000 
25,568 
35,000 
13,892 
17,217 


10,840 
812,944 
280,000 
288,023 
106,500 


2,000,000 
90,000 1. 


680,000 1,2 
53,000 1 
1,250 pvt. 
22,300 
36,000 


35,000 


1 
140,000 | 
2 


508,211 | 
50,000 


— 


125.000} 


338,000 3 
41,000 4 
67,558 4 
20,000 3 
60,000 4 
124,700 
36,500 | pvt 
34,000 
29,149 4 
44,694 
75,000 2 
29,320 3 

2 

310,000 | 2 
52,500 2 

100,000 
27,000 
40,000 
20,000 


13,000 
850,000 1, 2 
300,000 | pvt. 
295,000 | 4 


119,984 2 


Source 


ol 


Supply? 


we 


w 


— 
| 


w 


6 7 
Book 
Power® Value 
$ 
2 2,195, 156.36 
1-3 
2 7,352,077.67 
2 29,642,924.09 
2 1,862,743.00 
2 4,111,601.44 
2 689,845.49 
2 
97,000,000,00 
2 5,700,000.00 
1,2 37,078,418,94 
3,487,285.61 
138,443.74 
2,5 | 1,064,643.26 
2 1,696,900.00 
1 
5 12,067 ,800.50 
2 22,690, 560.56 
2 
2 5,467,119.63 
2,5 32,000,000.00 
2,4 1,758,758.21 
2 4.360,008.27 
2 1,183,362.32 
2 2,632,274.45 
Las 
2,5 2,816, 143.00 
2 1,802,212.45 
2 2,919,019. 
1,2,5 6,888,168.23 
2 §52,967.42 
5 354,208.09 
5 6,324,508.11 
2,5 2,632,473.34 
2,556,866.23 
2 766,822.68 
5 | 2,527,752.82 
2,3 -500,000.00 
5 
3 785,000.00 
1 52,000,000.00 
2 
1,2 20,706,351.33 
4,386,938.55 


Basu 


were 


357 
358 
359 
360 


316 
317 
318 | 
319 | 
320 | 
321 
322 | 
3 
325 | 
= 326 
327 3 327 
328 38 
330) 330 
331 
332 
= 333 
334 
335 
336 
| 338 
339 
340 
342 
343 
345. 
3-5 346 
4 347 
3 348 
2 349 
1 350 
| 
1 
4 
| 17,431 1,3 
ie, 
1 
° 
e 


Basic Data, 1945 


200,000.00 


317 110,469.87 
318 58.82 1,256,402.97 
319 84.09 2,741,652.00 


320 103.49 183,110.68 
400,817.08 
45.99 71,315.10 

213,360.98 
48.50  7,921,523.00 
63.33. 1,001,600.61 


326 54.53 3,900,951.11 
327| 65.80 208,869.30 
328 110.67 14,265.72 
47.74 98,719.71 
47.14 186,316.15 


331 173,473.23 
332 86.20 776,006.56 
333 44.65 2,385,912.97 
33 231,000.00 
335 43.74 771,879.13 


336) 94.07 1,911,583.00 


337 | 42.90 306,693.50 
338 64.54 480,683.26 
339 59.17 203,000.00 
340 43.87 382,482.57 
34 711,709.00 
342. 77.16 364,953.83 
343 

344 61.83 202.703.24 
345 65.31 339,833.51 


346 91.84 520,828.80 
347 18.86 211,593.50 
348 38,525.82 
349 20.40 1,716,942.12 


350, 50.14 180,614.06 
351 | 25.57 425,673.20 
352, 28.40 155,521.00 
353) 63.19 256,279.73 
354 25.00 133,494.00 
355 


356 60.38 76,3609. 


26 
357 61.18 4,489,197.72 


3539 70.19 1,221,894.84 
686,931.17 


Op. & Maint. 


84,598.13 
62,871.29 
969,475.42 
801,040.00 
109,078.64 


199,839.09 
43,495.53 
65,379.74 

3,464 ,427.64 

155,476.35 


2,197,925.61 
97,437.20 
7,782.17 
88,437.83 
100,924.00 


128,773.22 
234,293.29 
630,092.98 
128,839.54 
237,933.38 


506,357.00 
104,247.51 
221,115.40 
318,302.00 
191,318.69 


336,908.00 
135,796.35 


103,236.91 
113,559.35 


110,605.29 


56,508.00 | 


17,569.50 
535,556.78 
119,401.85 


177,983.84 
81,732.47 
73,779.09 


645,418.98 
238,641.35 


—— 


w= wwe 


23.78 
72.94 
70.64 
21.99 


Coml. 


276 | 


30 


5,583 
6,084 


120 


2,188 


1,349 | 


80 


434 


1,000 


Customers 


Ind. 


149 


341 


35 


109 


Total 


11,000 
4,293 


38,930 
3,385 


7,451 
4,001 


692,619 
23,228 


122,267 


360 
4,671 


10,600 
40,967 
117,757 
12,090 
16,250 


48,506 


s | | 10 i | is | 16 17 
| Total Revenue | | | 
Book _| Col. 11 
Value Col. 9 
$ ls cap. $ cap. Resid. 
6.36 5.26 2.23 | 1:2.36 
7.39 4.21 1:1.76 4006 
7.67 10.05 5.57 1:1.30 
4.00 7.83 2.29 1:3.42 
3.00 19.17 6.06 1:1.68 3,355 || 
1.44 1:2.01 = 
5.42 4.75 2.90 1:1.64 | 
6.10 1.87 1:3.26 
0.00 3.96 1.73 1:2.07 
0.00 11.12 1.73 1:6.44 
8.94 5.74 3.23 | 113,640 7,457 998 | 
5.61 3.94 1.84 1: 
3.74 11.42 6.22 1: 259 8 | 
3.26 4.43 3.97 | 1: 
0.00 5.18 2.80 1 | | 
4.96 3.68 = 
0.50 5.54 1.67 32,591 p 293 
0.56 4.69 1.24 86,678 860 
4.62 2.58 11,050 |_| 30 
9.63 6.18 1.90 
00 | 5.66 1.50 5000 370\| 
8.21 7.49 2.54 | 1 10,138 
8.27 7.11 3.27 1 13,795 335 | 15,675 
2.32 10.15 15.91 1 1400 = 10) 4,538 
4.45 6.37 3.19 1 11,483 ; 
5.72 2.71 1:2.11 | 25,539 | 27,463 
3.00 | 10.00 3.72 1:2.69 | 7,468 8,503 
2.45 6.97 1:1.96 | 7,685 
9.90 7.59 54 1:2.99 | 10,501 
8.23 6.95 (1:4.71 14,496 500 116,644 
7.42 7.20| 1.93 1:3.74 13,968 
8.09 1:2.19 2,817 
8.11 5.55 1.73. 1:3.21 | 57,478 59,950 | 
3.34 3.44 2.28 1:1.51 10,439 
6.25 4.26 1.78 1:2.39 17,835 19,614 , 
2.68 5.75 3.02 1:1.90 4,964 555 MM| 5,554 
2.82 6.41 1.84 1:3.47 7,033 mm 7,142 
0.00 6.67 80,121.00 4.01 1:1.67 4,107 
33,408.32 1.92 3,300 500 3,825 
0.00 52,390.13) 4.03'1:1.46 2,559 239 3,026 
0.00 28  3,054,425.55 3.60 1:1.47 122,823 135,128 
358 56,067 | 2,196 35| 59,738 
8.55 5.74 1.99 1:2.88 28,753 | 32,512 


6. 


188 FABLE 1 (contd) 
1 2 | 3 4 | 5 6 
Population 
, Public | Source Book 
Community Control | of Power® Value 
Census Est. Agency! | Supply? $ 
| 1940 1945 
361. Salem, Ore. 40,000 | 50,000 4 | 5 2,517,363.65 
362. Salina, Kan. 21,856 4 | 4 2 1,015,679,43 
363. Salisbury, Md.*° 13,313 15,000, 1,2 | 4 oe 847,920.97 
364. Salisbury, N.C.27 19,037) 20300) 1,2 | 1 2 1,278,690,06 
365. Salt Lake, Utah 154,600 200,000! 4 13,4! 2,5 | 14,858.435.89 
366. San Antonio, Tex. 253,854 | 400,000; 3 4 apo 
367. San Ber’dino, Cal. 44,373 56,193 4 11,4, 5 2,5 | 1,221,165.00 
368. San Diego, Cal.'® 203,407 362,658 | 1,2 3 2,5 | 45,575,772.04 
369. San Francisco, Cal." 634,500 | 827,400| 4 | 1,2,5 | 46,005,923.09 
370. San Jose, Cal. 120,000 130,000 | pvt 1-4 2,4,5 | 7,654,698.00 
371. San Jose W.S.C.° 390,370 | 467,000} pvt. | 1,3,4  1,2,4 | 19,380,659.99 
372. San Marino, Cal. 19,275 25,000 | pvt. 4 2 1,365,497.00 
373. Sandusky, Ohio 24,874 28,500 4 2 2 
374. Santa Ana, Cal. 38,000 40,000 2 4 2 1,350,000.00 
375. Santa Barbara, Cal. 38,000 4 3 5 4,815,000.00 
| 
376. Santa Cruz, Cal. 16,896 | 22,000 2 /1,4,5 
377. Santa Fe, N.M. 20,325 | 25,000! pvt. | 1,3 2,5 1,641,680.00 
378. Saratoga Spgs., N.Y. 13,705 13,800 2 3 2 
379. Schenectady, N. 93,123} 112,483 | 2 4 2 2,500,000.00 
380. Scranton, Pa. 616,000 | 616,000 | pvt. 1-5 | 1,2, 4,5 
381. Seattle, Wash. 366,847 3 1 | 2,5 | 34,459,941.53 
382. Shamokin Boro, Pa. 65,000 65,000 pvt. Es | 1,2,5 | 3,075,102.91 
383. Sharon, Pa. 50,000 52,000 | pvt. 1 1 | 3,104,561.87 
384. Sheboygan, Wis. 40,638 43,000' 4 | 2 2 2,454,996.81 
385. Shorewood, Wis. 15,184 | 16,000 3 | 2 438,729.41 
386. Sioux Cy., Iowa 79,500| 80,000' 1,4 | 4 2 3,710, 112.75 
387. Sioux Falls, $.D. 40,832 | 48,000 4 4 2,3 | 2,774,634.52 
388. South Gate, Cal. 26,945 | 49,000 2 4 2 579,975.92 
389. S. Milwaukee, Wis. 11,134 12,000 4 2 1,2 561,811.42 
390. S. Orange, N.J. 13,750 14,000 2 4 2 970,076.79 | 
391. So. Cal. Wtr. Co. 197,236 240,996 | pvt. 4 2 9 579,698.61 
392. Spartanburg, S.C.'" 65,000 | 4 2,276,950.33 
393. Springfield, Il. 2 6,562,247.% 
394. Springfield, Ohio 70,662 85,000 | 4 1 1 2,250,000.00 
395. Spokane, Wash. 122,001 157,000 | 2 | 4 2 8,722 ,037.04 
396. Stamford, Conn. 50,000 65,000 | pvt | 3 5 | 
397. Sterling, 16,350 18,000 pvt. | 4 1,2 
398. Steubenville, Ohio 37,650 40,000 a | 2 1,250,000.00 
399. Stevens Pt., Wis. 15,777 16,000 4 | 4 2 695,735.10 
400. Streator, 14,930 18,000 | pvt 
401. Suffolk, Va. 11,343 | 12,500 | 2 2 5,467,119.63 
402. Superior, Wis. 35,136 42,000 | pvt. 4 2 2,260,427.00 
403. Swampscott, Mass. 10,675 11,835 4 3 
404. Sweetwater, Tex. 10,367 | 12,500 | 1 | 3 2 2,198, 735.56 
405. Syracuse, N.Y. 206,500 | 230,000) 1,2 | 2 2,4 L 6,271,303.62 


Bas: 
1 

361 
| 362 
| 363 
364 
365 
| | 366 
367 
368 
369 
370 
| 371 
372 
| 373 
374 
375 
376 
377 
378 
379 
380 
381 
382 
| 383 
384 
| 385 
386 
387 
| 388 
389 
391 
392 
393 
394 
> 395 
396 
397 
398 
399 
400 
401 
402 
403 
404 
405 


Basic Data, 1945 189 


1 | 8 9 | 10 | i | 12 13 14 | Ss + | 17 
Total Revenue Op. & Maint. Customers 
| | ___| Col. 11 
| Col 9 
$/cap. 

| Ss $ cap. $ $/cap. | Resid. | Coml. | Ind. | Total 
361 50.35! 296,966.10 5.94 56,614.27| 1.13 1:5.25 7,400 1,000 8,535 
362 | 46.47 107,885.93 | 4.94 46,788.50 2.14 1:2.31 
363 | 56.53 90,745.66 6.05 39,078.81 2.60 1:2.32 
364 | 62.99 102,177.34 5.03 57,714.06 | 2.84) 1:1.77 54| 4,646 
365 | 74.29 908,030.48 4.52 384,456.61 | 1.92 | 1:2.36 33,675 2,098 214 | 36,236 

| 

366 1,243,697.58 | 3.11 463,799.14 1.16) 1:2.68 
367 | 21.73 368,791.00 6.56 133,505.00 | 2.38 | 1:2.76 14,133 
368 (125,67 | 3,973,239.12 10.96 929,907.78 2.56 1:4.28 | 
369 55.60 9,484,880.00 11.46 2,344,463.00 2.83 1:4.05 105,843 27,983 |134,525 
370 | 58.88 1,074,905.81 8.27 283,549.52 2.18 | 1:3.79 | 26,744 2,918 110 30,846 
371 41.50 3,930,637.24 | 8.42) 1,821,072.00 3.90) 1:2.16 397 105,110 
372 54.62 283,296.00 |11.33 97,947.00 3.52 1:2.89 7,114 113 | 7,488 
373 159,493.43 5.60 104,584.07 3.67 1:1.53 7,400 60 7,485 
374 | 33.75 287,799.04 | 7.19 235,526.39 5.89 1:1.22 11,000 
375 (126.71 365,000.00 | 9.61 261,571.28 6.88 | 1:1.40 | 10,620 
376 | 62.04 201,590.16 | 9.16 80,546.95 3.66 1:2.50 | 8,887 
377 | 65.67 183,397.00 | 7.34 56,378.00 | 2.25 1:3.25 3,326 411 3,737 
378 123,665.13 | 8.96 66,098.28 | 4.79 | 1:1.87 4,415 
379 | 22.23 415,068.60 | 3.69 180,016.16, 1.60 1:2.31 14,976 17,791 
380 3,315,935.50 5.38 802,067.00) 1.30) 1:4.13 114,014 7,494 807 |123,088 
381 3,301 ,490.05 651,862.43 1:5.06 {105,318 
382 | 47.31 380,759.02 | 5.86 164,865.04 | 2.54 1:2.31 9,230 389 83| 9,778 
383 | 60.49 351,729.48 | 6.76 147,240.29 | 2.85 1:2.37 | 10,741 914 33) 11,688 
384 | 57.09 254,614.85 | 5.92 130,945.57) 3.05 1:1.94 | 10,536 858 77| 11,471 
385 27.42 100,852.10 | 6.30 71,611.60 4.48) 1:1.41 3,158 
386 | 46.38! 374,231.06 4.68 205,677.29) 2.57 | 1:1.82 | 18,576 
387 | 57.80 273,932.86) 5.71 85,337.70 | 1.78 | 1:3.21 10,794 
388 | 11.84 224,408.67 | 4.58 97,123.60) 1.98 1:2.31 76 | 10,448 
389 | 46.82 83,689.80 | 6.64 48,268.08 | 4.02. 1:1.73 2,008 206 24 2,273 
390 | 69.29 114,823.42 | 8.20 60,086.48 | 4.29) 1:1.91 a 4,036 


391 | 39.75 1,626,980.14 6.75 666,752.88 | 2.77 1:2.44 619 | 63,457 
392 | 35.03 360,543.98 | 5.55 136,870.00 | 2.11 | 1:2.64 

393 525,515.18 238,843.36 | 1:2.20 iv 

394 | 26.47 264,114.53 3.11 216,039.38 | 2.54 | 1:1.22 tw | 16,816 
395 | 55.55 757,789.53 4.83 221,658.57 1.35 1:3.42 | 32,754 | 35,537 
396 | 577,100.00 | 8.88 145,000.00 | 2.23 3.98 te . 
397 130,063.79 7.23 46,870.10) 2.60'1:2.77 | 3,836 307 44 4,977 
398 | 31.25 177,600.00 | 4.44 127,097.00 | 3.18 | 9 900 96 14; 9,935 


71.73 3,096 417 11} 3,540 


— 
+ 


399 | 43.48 72,246.73 | 4.52 41,866.93 | 2.62 | 
1.26 84,039.85 4.67 


400 202,748.79 1 72.41 | 4,548 383 27| 4,977 
401 |437.37 80,672.72 | 6.45 3,200 
402 | 53.82 227,233.65 | 5.41 114,371.77 | 2.72 | 1:1.99 8,028 726 99| 8,872 
403 59,000.00 | 4.98 53,000.00 | 4.48 1:1.11 2,950 
404 |175.90 198,270.81 |15.86 72,862.35 | 5.83 1:2.72 

405 | 27.27 | 1,066,003.57 | 4.63 351,187.24 1.53) 1:3.03 | 35,642 38,491 


q 


mid.) 
13.65 
9.43 
0.97 
10.06 
55.89 
15.00 
12.04 | 
13.00 
8.00) 
19.00 | | 
7.00) | 
10.00 
10.00 
6.90 
0.00 
10.00 

1.53 
2.91 | 
1.87 
16.81 | 
9.4] 
2.75 
4.52 | 
5.92 | 
1.42 
6.79 
8.61 | 
0.33 
0.00 
7.04 
0.00 
5.10 
9.63 
7.00 
5.56 | 


— 
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TABLE 1 ( 


1 2 3 4 5 6 
Population 
Public Source Book 
Community ~~| Control of Power® Value 
Census Est. Agency! | Supply? Ss 
1940 1945 
406. Tacoma, Wash. 112,000} 152,000, 2 1,4 
407. Tamaqua, Pa. 12,000 12,800 2 1,3 5 | 1,000,000,00 
408. Tampa, Fla.*! 170,500 1 1 | ?8,392 311.20 
409. Taunton, Mass. 37,445 38,612 4 2 1,3 | 1,800,000.00 
410. Temple, Tex. 15,343 30,000 | 4 1 2 — 1,473,621.73 
411. Toledo, Ohio 282,349 305,000 | 2 2 2 20,934 ,666.00 
412. Tonawanda, N.Y. | 13,008) 14,086, 2 
413. Topeka, Kan. 79,000 90,000 | 4 1,4 £2 2,791,534.18 
414. Traverse Cv., Mich.!9| 13,000 18,000 | 4 2 231,718.83 
415. Trinidad, Colo. 13,323 15,000 2 1 5 | 1,633,495.00 
416. Tucson, Ariz.?! 43,240 | 54,870 | 2 4 2 2,235,221.42 
417. Tuscaloosa, Ala. 27,750 | 40,000 4 3 1 1,515,917.94 
418. Two Rivers, Wis. 2 2 2:3 746,455.03 
419. Utica, N.Y. 100,518 110,000 4 ES 2:5 7,412,105.00 
420. Vancouver, Wash. 18,778 39,000 4 4,5 2,4 729,095.15 
421. Ventura, Cal. 13,250 15,710 | 1 i, 3 5 1,424,858.00 
422. Vincennes, Ind. 18,228 20,000 3 1 1-3 1,131,354.90 
423. Virginia, Minn. 12,264 4 4 2 638,058.38 
424. Waco, Tex.'® 53,000 | 75,000 | 3 2 Liz 5,028,513.75 
425. Wakefield, Mass. 18,000 | 3 24 2 
. Walla Walla, Wash. 18,109 26,000 4 1,4 2 | 1,970,454.00 
. Waltham, Mass. 41,000 43,579 | 1,2 4 1-3 2,405,036.19 
. Warren, Ohio 52,000 60,000 | 1,2 1 2 2,406,957.70 
29. Washington, D.C.?° 685,134 938,458 | 4 | 2 46,847 663.25 
. Waterloo, lowa 46,000 70,000 | 3 4 1,2 3,036,057.32 
. Watertown, N.Y. 33,500 38,000 2 1 2,4 1,578,197.83 
. Watertown, Wis. 11,301 12,000 4 4 2,4 
3. Waterville, Me. 
. Waukegan, III. 35,000 45,000 | 3 2 2 2,909,525.00 
. Waukesha, Wis. 19,205 | 23,200 4 4 ae 896,860.60 
Wausau, Wis. 27,268 =—-29,500| 4 4 1,2 1,373,788.56 
. Waynesboro, Pa. 10,232 | 10,500 | 2,4 5 579,415.73 
. Webster, Mass. 13,837 12,800 4 4 1-3 615,038.28 
. Weehawken, N.J."! 428,554 435,000 | pvt 1,3 1 
. West Allis, Wis. 37,000 40,000 | 2 2 2 1,165,976.64 
W. Palm Bch., Fla. 37,440 50,000 pvt. 1 2 
. W. Sp’gf’ld, Mass. 17,135 | 19,460 3 3-5 255 888,295.53 
3. Westerly, R.I. 16,500 18,000 4 | 4 Pe . 1,199,831.03 
. Westfield, Mass. 18,793 19,956 3 | se 5 1,626,280.21 
. Weymouth, Mass. 23,800 28,000 3 2 2 1,658,426.00 
Wheeling, W.Va.'® 61,099 65,000 2 1, 4 2 6,029, 193.77 
. Whiting, Ind. 12,380 12,500 3 2 2 
. Whittier, Cal.?7 16,115 20,113 2 4 4 1,355,036.78 
. Wichita, Kan. 114,000 156,000 | pvt 4 | 
Wilkes-Barre, Pa. 607,492 pvt 1-5 1, 2,4,5 | 52,002,937.07 
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Basic Data, 1945 


1 8 
— 
Total Revenue Op. & Maint. 

Book 

Value 

$/cap. $ $/cap. $ 
406 | 73.42) 1,124,407.21 7.40 367,143.90 
407 | 78.13 53,341.67 4.17 21,580.85 
408 | 49.22 | 1,020,861.51 | 5.99 397,242.56 
409 | 46.62 | 173,098.55 | 4.48 108,314.64 
410 49.12 166,288.00 5.54 110,610.00 
411 68.64 1,658,513.00) 5.44. 1,088,404.00 
412 72,910.44 5.17 69,260.50 
413 31.02 434,863.00 4.83 257,909.76 
414| 12.87 61,493.03 3.42 33,615.26 
415 108.90 122,986.63 8.20 36,207.95 
416 40.74 500,210.00 | 9.12 165,529.00 
417) 37.90 255,986.65 | 6.40 126,019.44 
418 68,445.24 41,725.67 
419 67.38 756,912.00 | 6.88 169,060.00 
420) 18.70 337,750.62 | 8.66 70,240.81 
421 | 90.70 248,807.60 15.84 111,862.00 
422 | 56.57 159,707.95 | 7.99 57,942.61 
423 94,323.37 50,315.25 
424 | 67.05 372,150.31 | 4.96 195,857.35 
425 | 89,263.89 | 4.96 61,859.34 
426 | 75.79 156,775.00 | 6.03 89,540.41 
427 | 55.19 214,725.75 | 4.93 161,113.08 
428 | 40.12 396,346.93 | 6.61 179,556.47 
429 | 49.92 | 3,442,929.00 | 3.67 2,158,862.00 
430 | 43.37 256,874.51 | 3.67 137,011.89 
431) 41.53 143,071.31 3.77 111,269.24 
432 62,010.07 | 5.17 25,090.65 
433 
434 | 65.66 264,008.16, 5.87 141,758.78 
435 | 38.66 141,066.65 | 6.08 55,071.44 
436 | 46.57 158,380.83 | 5.37 80,504.29 
437 | 55.18 55,469.49 | 5.28 15,213.86 
438 | 48.05 49,461.60 | 3.86 24,641.77 
439 
440) 29.15 243,562.24 | 6.09 191,870.16 
441 
442 | 45.65 110,057.37 | 5.66 
443 | 66.66 92,138.77 | 5.12 78,759.31 
444 81.49 94,945.67 4.76 30,948.64 
445 59.23 139,248.80 4.97 86,139.86 
446 92.76 452,270.87 6.96 217,851.90 
447 54,798.04 | 4.38 47,634.95 
448 67.37 154,668.02 | 7.69 82,528.88 
449 872,207.00 | 5.59 316,304.00 | 
450 323,285.23 779,441.97 


oe Ind. | Total 
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Customers 


58 | 3,074 
30,481 
6,925 
| 

25,000 


196 81 11,741 


67 25| 2,428 
12} 1,757 
84,339 


191 
| 13 | 14 | 15 | 16 | 17 
| q 
Col. 11 
| 
j Re 
2.42 1:3.06 | 
1.69 1:2.47 3.000 
2.33 | 1:2.57 
2.81 1:1.60 6,700 
| 3.69 | 1:1.50 
3.57 1:1.52 | 72,666) 
4.92 1:1.05 | 
18 2.87 | 1:1.69 
1.87 | 1:1.83 
00 2.41 1:3.40 2,800! 800) 50) 3,650 
47 3.02 | 1:3.02 
94 3.15 |:2.03 
03 21.64 1,997 
00 1.54 |:4.48 | 19,848 
15 1.80 1:4.81 6,651 | 
~ 2.90 | 1:2.76 
38 | 1:1.87 ; 
2.61 | 1:1.90 
3.44 1:1.44 
0 3.440 1:1. 5,523 
19 1:1.8B 
70) 2.99 | 1:2. 14300 
2.30 1:1. 
3) 1.96 1:1 12,008 7 
53 2.93) 1:1.29 6,505 100 145) 6,750 
2.09 | 1:2.37 2,628 462 52; 3,592 
3.15 1:1.86 7,551 119 7,670 
0 1:2.56 4,015, 350 90 4,528 
6 2.73 1:1.97 | 5,598 625 90) 6,313 
1.45 | 1:3.65 2,336 « 
1.93) 1:2.01 | 1,745 
4 1:1.27 7,800 679 71 8,571 
8,236 
3 3,810 
3 38) 11.17 4,110 
1 55 3.07 3,314 3,586 
0 5.08 1.62 7,807 88 7,895 
7 1:2.08 14,175 1,551 27) 15,859 
| 1:21.15 1,800 
10) 1:1.87 | 5,505 
03 | 1:2.76 | 25,985 | 
| 1:4.26 |114,014 7,402 733 |123,089 
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TABLE 1 (contd) 
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Population 
Public Source Book 
Community Control of Power* Value 
Census Est. Agency! | Supply? $ 
1940 1945 
. Wilkinsburg, Pa. 185,000 1 1 5,565,646,00 
. Wilmington, Del.” 120,000 | 133,000 1 1,2,4 9 095,383.05 
. Wilson, N.C. 19,243 | 22,500 1 1,2 995,206.74 
. Winchester, Mass. 15,031 15,300 3 5 1,391,089, 31 
5. Winnetka, III. 12,430 13,000 2 2 1,186,442.00 
. Winona, Minn, 22,490 24,000 4 2 597,338.17 
. Worcester, Mass. 193,500 199,000 3 a;'5 14,393 ,637.88 
. Wyandotte, Mich. 1,283,590.25 
. Xenia, Ohio 10,633 13,000 4 2 535,000.00 
. York, Pa. 76,000 81,600 3 1 
. Youngstown, Ohio 175,000 175,000 1 2 3,264,365.90 
. Ypsilanti, Mich.” 10,000 16,000 4 2 441,017.34 
Notes for Falls 1 begin on p. 256. 
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| 453) 44.23 103,202.48 


Basic Data, 1945 193 
9 10 13 15 | 16 | 7 
Total Revenue Op. & Maint. Customtrs 
Value 
| Col. 9 
$/cap. $ ‘las $ '$/cap. | Resid. | Coml. Ind. | Total 


451 | 30.08 | 1,099,175.00 | 5.94 | 741,935.00 | 4.01 | 1 26,327 | (573) 37, 27,088 
452| 68.39| 684,458.79| 5.15) 361,468.98 | 2.721 
4.59, 41,100.05| 1.83) 1 
454| 90.92| 54,979.98 1 
1 


455 91.26 127,016.00 


3.59 | 39,376.10 | 2.57 | 
9.77 57,040.00 | 4.39 | 


3,487 3,594 


1.48 
1.89 
72.51 | 2,251) 1,041 348} 3,641 
71.40 
2.23 3,037 


5,400 


456| 24.89. 61,876.76 2.58 45,109.56) 1.88 | 1:1.37 | 


457 | 72.33) 1,158,014.05 5.82) 315,140.76 | 1.58 | 1:3.67 202,299 
458 

459 | 41.15 59,132.88 | 4.55 39,957.82 | 3.07, 1:1.48 | 3,179 150 3,343 
460 19,617, 929 531} 21,853 
461| 18.65 980,100.82 5.60, 543,120.66 | 3.10) 1:1.81 35,600 
27.55 107,245.94 6.70 80,719.22 | 5.05 | 1:1.33 | | 3,700 


Notes for Table 1 begin on 256 
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1 2 | 3 | 4 5 6 7 | 8 
| 10 100 1,000 | 1,000 gal. 
1. Aberdeen, Wash. 3.00 10.00 50.00 2.20 60,000 
2. Adrian, Mich. 2.40 15.00 120.00 600.00 881,778 849 716 
3. Akron, Ohio 3.00 | 15.00 | 137.00 1,217.00 | 0.50) 12,092,450 9,915,810 
4. Alexandria, La. 2.25 | 21.00 | 126.00 810.00 1,195,000 956,000 
5. Alhambra, Cal. 1.25 12.50) 90.00 900.00 | 0.64 1,986,975 * 1,838,352 
6. Alliance, Ohio 3.25 | 14.17} 88.18 815.50 | 1,930,199 ? 
7, Alpena, Mich. 1.80 15.75 135.00) 900.00 
8. Amarillo, Tex. 3,231,900 2,689,114 
9. Anaconda, Mont. 2.90 | 18.75 | 144.75 1,404.75 6.28 1,357,751 
10. Anaheim, Cal. 1.70) 8.90! 80.90 800.90 849,957 | 628,357 
11. Ann Arbor, Mich. 1.50} 12.20) 84.52 745.00 1,906,579 1,667,092 
12. Anniston, Ala." 2.50! 14.00 70.00 520.00 | 2.02 2,865,212 2,385,128 
13. Ansonia, Conn. 2.00 | 16.00 | 136.00 | 1,141.00 37.61 744,339 682,389 
14. Appleton, Wis. 2.40 12.00} 64.50 414.50 .68 1,071,830 | 804,300 
15. Ashland, Ky. 19.75 131.00) 806.00 2.50 923,753 827,584 
16. Ashland, Wis. 1.80 16.20) 124.20! 794.20 16.35 479,508 
17. Astoria, Ore. 1.00) 4.55) 24.05) 92.55 2,007,500 1,832,000 
: 18. Athol, Mass. 2.67 | 25.17. 250.17 | 2,500.17 0.39 268,562 256,519 
19. Atlanta, Ga. 1.52 | 21.92 132.92 | 1,008.92 16,245,850 | 10,559,802 
20. Atlantic Cy., N.J." 1.10 11.00} 110.00 | 1,100.00 | 1.66 4,028,580 2,618,577 
21. Auburn, Me. 1.25 9.00) 47.00 407,00 
22. Auburn, N.Y 1.30) 8.70) 63.50! 603.50 2,627,280 1,543,746 
23. Augusta, Ga. 2.25 19.80 | 172.80 | 1,270.80 4,032,000 
24. Augusta, Me. 2.00 | 14.00) 85.00} 625.00) 0.67 887,970 
25. Aurora, III. 2.40 10.43) 96.74! 809.83 1,544,418 1,034,901 
a 26. Austin, Minn. 1.70 10.86 | 100.86 | 1,000 86 443,580 363,600 
27. Austin, Tex. 2.10 14.78 99.03) 841.53 9.52) 4,314,043 3,764,735 
28. Baltimore, Md. 2.00 | 15.00 92.50 767.50 64,148,000 | 62,643,000 
29. Bangor, Me. 1.59| 8.67) 61.67, 523.34 0.05 1,656,720 1,593,736 
30. Bartlesville, Okla. 2.24 | 22.40 179.60 | 1,127.00 387,703 351,209 
7 31. Baton Rouge, La. 2.25 | 22.50 | 106.25 1,977,154 1,628,129 
32. Bay City, Mich. 1.40/ 14.00 84.17) 759.17 0.03) 1,725,946 1,163,687 
33. Beaver Falls, Pa. 1.38) 8.08 65.10 219.05 1,920,504 1,123,865 
34. Bedford, Ind. 2.60 | 15.60) 76.10 0.93 432,284 382,095 
35. Bellevue, Pa. 1.25) 8.75) 48.75 386.25 2,017,703 | 1,660,177 
36. Bellingham, Wash. 1.10| 7.47) 46.47 316.47 | 2.97 8,225,555 | 
37. Berlin, N.H. 1.65 13.82, 96.48 906.48 
38. Beverly Hills, Cal. 1.30 13.00; 80.00; 800.00! 0.05 2,566,705 2,400,592 
39. Big Spring, Tex.'* 2.88 | 19.75 188.50 | 1,876.00 716,352 531,800 
40. Billings, Mont. 2.50 | 12.00' 92.00 552.00 1,633,328 1,416,430 
4 41. Binghamton, N.Y. 1.00) 8.00 60.00) 60000 2,903,145 | 2,120,049 
42. Birmingham, Ala. 1.96 | 19.60 | 129.44 746.25 | 24.26 14,272,300) 10,112,280 
43. Bloomfield, N.J. 2.00 | 18.80 | 149.34 | 1,364.34 1,784,102 1,143,042 
44. Bloomington, III. 4.78 34.06 158.36 | 1,251.86 
: 45. Bloomington, Ind. | | 892,892 | 
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Rate Analysis, 1945 


1 9 10 11 12 | 13 14 15 16 17 | 18 
ieal Prod. Sales Miles of Mains Loss per aa Valves Hydrants 
Sold, pd./cap | Per 1,000 per mi. per mi. 
spe. ‘ Tota pop. i Total of main Total of main 
1 57 | 2.92 338 | 5.93 
2) 96.36 | 150.99) 145.5 47 | 2.96 | 1,856 | 205 | 4.33 
3} 82.00 | 120.91} 98.6 | 676 | 247 | 8,800} 9,109 | 21.86 | 5,669 | 8.30 
80.00 | 59.53} 65 | 1.18 | 10,060} '300| 4.62 510 | 7.85 
92.52 | 121.00] 112.0 | 128 | 2.84 | 3.180 | 642 | 5.00 
6 | | 170.80 71 | 2.29 677 9.54 525 7.39 
7 
8) 83.21 | 139.4 | 116.0 165 | 2.40 | 9,020! 2,750! 16.67 621 | 3.76 
9 265.7 | 201] 1.40 | 411 | 21.02 | 407 47 
10| 73.93 | 179.0 | 132.0 | 55 | 4.24 | 11,010 | 433 | 7.86 
| 
11) 87.48 | 116.1 | 101.5 | 112 | 2.50 | 5,820! 607| 5.40 461 | 4.10 
12! 83.24 | 103.9 | 864 | 125 | 1.57 | 10,510! 774 6.19 294| 2.35 
13/ 91.68 | 106.2 | 97.4 39 | 2.01 | 4,350! 410) 10.62 239 6.19 
14| 75.04 | 96.3 | 72.3 95 | 3.10 | 7,710| 1,278! 13.51 741 | 7.83 
15/ 89.59 | 79.1 71.0 84 | 2.62 3,140 | 1,250) 14.91 652 78 
16 119.5 35 | 3.18 | 10.00 280 | 8.00 
17| 91.26 | 366.7 | 332.5 42 | 2.80 | 11,440| 400) 9.52 220) 5.24 
18| 95.52 | 61.3 | 58.5 36 | 2.96 917 | 6.24 
19} 65.00 | 127.1 85.2 708 | 2.02 | 22,000} 9,338 | 13.19 | 6,256! 8.84 
20! 65.00 | 101.5 66.0 > 125 | 1.15 | 30,900 | 3,875 | 31.05 1,407 | 11.27 
1 | 67 | 3.27 | 990 | 13.28 268 | 4.00 
22) 58.76 | 187.0 | 109.9 | 82 | 2.12 | 36,250!) 1.319!) 16.13 780 | 9.54 
23 122.9 | 460 | 5.11 980 | 2.13 1,210 2.63 
24 116.0 75 | 3.55 | 708 | 9.50 197 | 2.64 
25| 67.01 | 81.4 54.6 | 150 | 2.88 | 9,300) 1,685} 11.23 | 1,115] 7.43 
| 
26| 81.97 | 51.7 | 42.3) 37 | 1.57 | 5,920] 2043 | 332) 8.97 
27| 87.27 | 102.9 | 89.7) 250 2.25 | 5.810 | 1,906 | 7.37 
28| 97.65 | 154.1 | 150.6 | 1,735 | 1.52 | 2,380 | 24,286) 14.00 | 11,178] 
29| 96.20 | 151.3 | 145.6 71 | 2.36 | 2,430! 1,330! 18.80 | 460 | $50 
30/ 90.58 | 57.4 | 52.0 25 | 1.35 | 4,005 | 186) 7.44 
| | | 
31| 82.35 | 72.2 59.5 218 | 2.91 | 4,390] 1,041] 4.77. | 7471] 3.42 
32| 67.42 | 90.9 | 61.1 149 | 2.87 | 10,350] 2,325 15.60 | 1,194| 8.01 
33| 58.52 | 117.0 | 68.6 141 | 3.13 | 15,500} 2,241 | 15.89 640 | 4.54 
34| 88.39 | 69.7 | 616) 39] 2.20 | 3.525 474) 12.15 290 | 7.44 
35| 82.28 | 65.0 | 53.5 124 1.46 | 7,910! 1,486! 11.98 595 | 4.80. 
36 | 184 | 5.75 ®2,081 | 11.31 761) 4.14 
37 104.4 50 | 2.38 400 | 8.00 200 | 4.00 | 
38) 93.53 | 249.9 | 233.0 | 145 | 5.14 | 3,140} 2,138) 14.74 644) 4.44 
39| 74.24 | 112.2 | 83.4 57 | 3.26 | 8875| 9.26 156) 2.74 
40) 86.72 | 137.0 | 118.9 63 | 1.93 | 9440] 841) 13.35 337 | 5.35 
| 
41| 73.03 | 95.8 | 70.0 | 141 | 1.70 | 15,250] 2,177] 15.46 | 1.2901] 9.23 
42| 70.85 | 97.8 | 69.1 885 | 2.21 | 12,900/ 9,342) 10.56 | 2,196| 2.48 
43/ 64.07 | 101.8 | 68.2 | 92) 1.92 | 19100) 1717) 1866 848 | 9.22 
44 | | 1,368 11.90 | 801 | 6.97_ 
45 | | 97.9 | | 41°) 1.94 | | 225 «4.64 365 | 7.53 
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TABLE 2 (conig) 
1 2 3 4 5 | 6 | | i 8 
Mont y tes in ad : . 
Tax | Production Sale 
1 10 100 1,000 Pt 1,000 gal. 
46. Blytheville, Ark. 2.63 14.75 103.00, 663.25 9.72 294,236 240,684 
47. Boise, Idaho 2.20 18.50 93.50 813.50 27.62 1,423,694 1,281,414 
48. Boone, Iowa 3.25 23.70 114.20 794.20 1.98 | 532,624 478 875 
49. Boston, Mass. 
50. Braddock, Pa. 1.90 16.00 85.00 600.00 596,407 469,967 
51. Bradford, Pa. 1,529,162 1,164,162 
52. Brawley, Cal. 1,288,524 
53. Bremerton, Wash.'® 1.75 13.95 95.95 900.00 2.81 3,163,120 2,940,149 
54. Brockton, Mass. 1.70 5.70 105.70 | 1,005.70 1,691,003 1,385,196 
55. Brookline, Mass. 0.10 1,824,563 1,592,447 
56. Buffalo, N.Y. 1.10 7.37) 16.97 442.97 45,902,300 
57. Buffalo (Suburb. ) 1.80 15.30 150.30 1,100.54 27.68} 6,730,202 5,788,385 
58. Burbank, Cal.!® 10.74 | 46.74 86.74 636.74 | 27.83 4,603,848 4,387,541 
59. Burlingame, Cal. 2.48 23.45 225.95 1,950.95 721,928 
60. Burlington, N.J. 1.88 11.50 68.00 614.17 484,031 
61. Burlington, Vt.!* | 847,920 678,703 
62. Butte, Mont. 2.90 | 17.75, 125.00 | 1,100.00 16.29 3,590,000 
63. Cambridge, Mass. 1.00 | 10.00 | 100.00 | 1,000.00 0.52 5,445,863 4,683,000 
64. Cambridge, Ohio | 2.25 7.50; 75.00 750.00 720,000 580,000 
65. Canton, III | 3.70 | 30.25 | 146.50) 1,159.00 300,879 a 
66. Canton, Ohio 2.75 10.00) 82.50) 757.50 0.01 5,435,243 
67. Carlisle, Pa. | 1.90 10.40, 73.40 703.40 
68. Carthage, Mo.'’ | 2.75 | 18.85 | 119.85 | 1,019.85 271,988 199,832 
69. Cedar Rapids, Iowa 1.70 11.90, 71.60; 521.60 1.99} 2,289,673 1,714,464 
70. Centralia, II. 3.00 | 19.50; 22.00 | 1,134.50 806,954 698,896 
71, Champaign, III. 2.50 | 16.90) 70.90; 610.90) 7.23 1,321,920 1,089,064 
72. Charleroi, Pa. 3.00 16.93, 97.93 907.93 0.03; 1,401,644 1,208,064 
73. Charleston, S.C. 1.85 | 17.50) 139.17 5,141,880 4,426,130 
74. Charleston, W.Va. 22.99 6,606,283 5,182,904 
75. Chelsea, Mass. 1.30 | 13.00 130.00. 1,300.00 1,395,600 
76. Chester, Pa. 2.77 | 24,00 137.00 872.00 0.14, 3,894,284) 3,144,920 
77. Cheyenne, Wyo.'’ 2,970,000 2,563,000 
78. Chicago, Il. .60 6.00 60.00 600.00 351,758,000 
79. Chillicothe, Ohio 2.50 | 18.06 | 143.06 | 1,503.06 | 386,984 309,000 
80. Cincinnati, Ohio 1.00 | 10.00) 96.00 856.00 29,360,527 | 23,610,580 
| 
81. Claremont, N.H. 1.50 | 15.00, 150.00 | 1,500.00 0.21 238,970 | 
82. Clarksburg, W.Va. 2.25 | 19.08 | 119.88 | 1,064.88 1,507,327 1,188,629 
83. Cleburne, Tex. 1.50 | 15.00 | 125.00 | 1,250.00 355,083 153,547 
84. Cleveland, Ohio .98 9.19, 78.58 967.81 | 76,247,938 | 62,640,251 
85. Coffeyville, Kan. 1.88 16.00) 118.50 806.00 
86. Colo. Spgs., Colo. 0.975, 7.48 61.48 601.48 2,709,331 2,624,849 
87. Columbia, Mo. 2.50 23.50 205.50 | 2,005.50 | 24.0 
88. Columbia, Pa. 3.50 15.75 95.50, 635.50 | 10.79 269,123 
89. Columbus, Ga. 1.13 11.25! 75.00 675.00 2,713,861 2,483,182 
90. Compton, Cal. 1.55 | 9.25) 54.25 | 504.25 | | 
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Rate Analysis, 1945 


9 10 ll 12 13 14 15 16 17 18 
— Prod. Sales Miles of Mains Loss. per Valves Hydrants 
Mile 
epd./cap. Total 1.000) spd. | Totat | Bermi | Total | Ber mi. 
81.80 | 57.6 47.1 22 | 1.57 6,670 132 | 6.00 
90.00 | 120.0 | 108.0 135 | 4.14 2,900 300 | 2.23 
89.91 | 104.2 93.6 51 | 3.61 2,920 506 | 10.02 479 | 9.49. 
78.80 | 89.3 70.3 | 15 | 0,83 | 22,700) 177] 11.60 114] 7.47 
; 
76.13 | 232.5 | 176.8 40 | 2.22 | 25,000 Lan 336 8.40 
271.6 30 | 2.31 wal 166 | 5.52 
92.95 | 73.4 68.2 102 | 0.86 | 5,990] 1,140] 11.18 508 | 4.98 
81.92 | 74.8 | 61.2 157 | 2.54 | 5,315 | 3,188 | 20.28 | 1,408| 8.95 
7.28 | 87.8 76.6 126 | 2.22 5,035 | 1,521 | 12.03 | 1,320] 10.44 
204.2 792 | 1.29 19,850 | 25.07 | 7,936] 10.02 
86.01 | 115.2 99.2 312 | 1.95 8,270 | 3,146] 10.08 | 1,478] 4.74 
95.30 | 203.0 | 193.2 219 | 3.52 2,710 | 3,180 | 14.52 1,075 | 4.91. 
108.7 64 | 3.52 1,400 | 21.88 400 | 6.25. 
102.0 24 | 1.85 267 | 11.13 
80.04 | 75.0 | 60.0 | 57 | 1.84 8,145 | 1,542 | 27.08 320 | 5.62. 
196.5 | 154 | 3.07 705 | 4.59 
85.99 | 133.9 | 114.9 | 159 | 1.43 | 13,130] 2,549 | 16.03 1,442 | 9.07 
80.56 | 109.6 88.4 
71.2 
119.0 331 | 2.65 1,524 
38 | 2.34 154} 4.11 
73.47 | 62.1 45.6 44 | 3.67 4,500 355 | 8.07 338 | 7.68 
74.88 | 92.3 69.0 136 | 2.00 | 11,600 | 3,501 | 25.70 | 1,144] 8.37 
86.61 | 126.3 | 109.4 43 | 2.43 6,890 362 | 8.52 219} 5.15 . 
82.40 | 61.9 51.0 130 | 2.21 4,910 | 1,756 | 13.56 607 | 4.69 | 
86.19 53 10,000 420 y. 
86.08 | 112.7 97.0 184 | 1.47 | 10,670} 2,356 | 12.84 | 1,046] 5.70 
78.45 646 6,026 | 6,008} 9.29 | 1,649] 2.55 
87.0 41 | 0.93 397 | 9.68 
80.76 | 152.4 | 123.0 157 | 2.24 | 13,060} 2,500 | 15.92 648 | 4.13 
83.30 | 262.5 | 218.6 76 | 2.45 | 14,690 950 | 12.50 398 | 5.24 
244.5 3,894 | 0.99 39,788 | 10.22 | 42,296 | 10.86 
79.85 | 50.5 40.3 45 | 2.14 4,745 450 | 10.00 235} 5.22 
80.42 | 112.8 90.5 | 1,442 | 2.20 | 10,900 *7,600 | 5.27 
42.2 47 | 3.03 520 | 11.06 199 | 4,23 
78.80 | 134.3 | 106.0 71 | 2.31 | 12,300 1,003 | 15.39 637 | 8.97 
43.24 | 64.9 | 28.1 163 
82.15 | 166.0 | 136.3 | 2,790 | 2.22 | 13,380 | 66,871 | 23.97 | 35,659 | 12.78 . 
| 67 | 9737) 11.00 302 | 4.51 
| | id 
96.88 | 170.5 | 165.0 196 | 4.51 1,180 | 2,652 | 13.53 788 | 4.02 a 
60 | 2.31 400 | 6.66 440 | 7.33 
58.0 | 22] 1.69 101 | 4.59 
90.50 | 87.5 79.2 | 157 | 1.85 4,030 | 1,478} 9.41 4.99 
| 66 | 2.26 563 | 8.58 


684 46 
414 47 
875 48 

49 
967 50 
162 51 
149 $3 
196 54 
447 55 
56 
385 57 
441 58 
59 
60 
103 61 
62 
00) 63 | 
100 64 
65 
660 
67 
332 68 
164 69 
96 70 
71 
72 
30 73 
04 74 
00) 75 
20 76 
00 77 
78 
00) 79 
80 80 
» | 
47 83 
51 84 
49 30 | 
87 
23 88 
82 89 
90 


Community 


Monthly Rates in $" 
(1,000-cu.ft. units) 


. Concord, N.C. 
. Concord, N.H. 
3. Coraopolis, Pa. 
. Cortland, N.Y. 
. Cuyahoga Falls, O. 


. Dallas, Tex. 

. Danville, Va. 

. Dearborn, Mich. 
. Decatur, Ala. 

. Decatur, II. 


. De Kalb County, Ga. 


. Denison, Tex. 

. Des Moines, Iowa 
. Detroit, Mich. 

. Dover, N.H. 


. Du Bois, Pa. 

- Dubuque, Iowa 

. Duluth, Minn. 

. Dunkirk, N.Y. 

. E. Bay M.U.D.*!9 


. E. Chicago, Ind. 

. E. Jefferson, La. 

. E. Orange, N.J. 

. E. Providence, R.I. 
. Eau Claire, Wis. 


. Ecorse, Mich. 

. Elgin, Il. 

. Elizabeth, N.J. 

. Elizabeth Cy., N.C. 
. Elkhart, Ind. 


Elmhurst, III. 
. Elmira, N.Y. 


3. Emporia, Kan. 


. Endicott, N.Y. 
. Enid, Okla. 


. Erie, Pa. 

. Escanaba, Mich. 
. Eugene, Ore. 

. Evanston, III. 

. Everett, Wash. 


. Fall River, Mass. 
. Fargo, N.D.!9 

. Faribault, Minn. 
. Fayetteville, N.C. 
. Fitchburg, Mass. 


bo 
w 


wm tine 


Production Sales 
1,000 gal. 
771,028 616,822 
1,087,781 
477,909 297,435 
635,970 472,153 
14,615,000 | 11,731,000 
5,343,684 
711,356 647,356 
2,988,106 
1,460,000 1,445,000 
785,000 775,000 
6,270,318 5,205,831 
119,202,800 | 101,224,169 
389,140 
300,705 
1,224,240 818,150 
4,986,300 3,258,629 
1,494,210 981,308 
38,705,683 | 35,463,286 
3,758,580 3,338,140 
1,304,114 1,099,965 
2,100,183 1,800,462 
2,985,920 2,538,132 
892,433 850,149 
951,693 | 769,751 
3,392,020 | 3,141,456 
363,330 278,519 
1,469,448 766,822 
420,620 314,219 
2,232,760 1,723,092 
1,000,545 798,285 
3,659,863 3,321,015 
11,951,462 
493,095 283,433 
1,962,370 1,775,296 
3,706,733 3,260,059 
2,919,334 | 1,986,253 
1,205,990 1,086,721 
357,740 311,060 
863,474 686,871 
3,000,000 2,100,000 


gy 1 2 | 3 | 4 | 5 6 | 7 | 8 é 
Pd. } 
| 1 | 16 | 100 1,000 cue 
9 1.89 | 12.15} 60.75| 525.00 
9 1.58 | 11.92| 84.08} 600.00| 0.02 92. 
9 2.63 | 22.08 | 124.17 | 1,137.00 | 93) 
2 9 1.50 | 15.00} 75.00} 750.00 04 
an 9 1.60 | 16.00 | 140.00} 860.00 95 
96 2.28 | 19.00| 155.00) 910.00 
97 1.60 | 16.00| 80.00} 597.50) 4.32. 97 
98 1.25 | 9.58) 87.25] 852.25 98 
99 3.00 | 19.50) 94.50| 600.75 | 99 
| | 101 
102 2.50 | 14.38} 100.50} 941.25 102 
103 2.25 | 18.00} 93.00} 741.00 103 | 
104 1.02 | 9.24] 66.12) 509.64 104 | 
“ag 105 2.10 | 18.32 | 171.32 | 1,701.32 | 0.27 108 
106 1.88 | 11.25] 52.50} 300.00} 1.11 106 
107 2.25 | 13.59] 87.39] 582.39] 1.95 107 | 
108 1.50 | 15.00| 91.00} 811.00 | 108 
0.99 | 10.00 77.16} 551.16 | 109 | 
110 2.20 | 22.66 160.64 | 1,287.30 | 0.17 110 
111 | 15.60 | 92.46 | 739.11 | 1.08 11 | 
113 16.50 | 157.50 | 1,507.50 7.54 113 
114 18.75| 75.00/ 750.00| 0.69 id 
115 7.50| 50.00} 400.00 | 14.69 15 
116 2.30 | 9.00} 90.00} 900.00 | 
117 2.30 | 16.70 | 145.10 | 1,275.10 117 
; = 118 2.50 | 18.00 | 160.00 | 1,600.00 118 
119 2.79 | 17.25| 80.77| 620.77 119 | 
120 1.35 | 9.82] 72.01| 523.61 0.96 120 
| 
| 2.25 | 20.25 | 151.50} 1,164.00 
122 2.30 | 15.50} 68.25} 563.25) 3.98 122 
0.69 123 
1.73 | 12.08| 89.93} 845.37 | 16.81 124 | 
125 2.76 | 24.36 | 187.36 | 125 
: 126 8.00} 48.75| 453.75| 0.45 126 
127 1.65} 11.65| 73.65 | 14.10 127 | 
6.06} 51.06} 501.06 | 12.64 128 
129 12.00| 82.00| 712.00 199 
130 14.40} 62.10} 418.65| 6.76 | 130 
131 | 131) 
132 | 11.22/ 104.74) 783.00} 0.83 132 | 
133 3.00 | 20.00| 75.00} 750.00 | 133 
134 1.38 | 13.75} 82.50! 757.50 | 134 
135 1.80! 7.00! 40.00} 400.00 135 
| | | 
a 


mid.) 


Rate Analysis, 1945 — 


1 9 | 10 i 12 13 | 4 15 | 16 17 | 
—— Prod. Sales Miles of Mains | Loss per Valves Hydrants 
Prod. | Mile 
gpd./cap Total | Total | Fermi | Total 
o1| 80.00 | 79.3 | 635 70] 2.63 | 6,035/ 131| 1.87 | 254 | 
92 | 100 | 1,556 | 15.58 801 | 
62.24 | 100.7 62.6 22 | 1.72 | 22,450} 456 | 20.45 136 | 
O4 43 | 2.39 | 623 | 14.50 364 | 
95| 74.24 | 69.7 51.8 85 | 3. 5,275 | 2,500 | 29.4 785 | 
96 80.27 | 115 92.3 | 919 2.64 8,610 | 4,565 
97 80 | 2.30 862 | 10.71 463 
98 157.2 | 233 | 2.50 1,900 8.15 1,827 
91.00 78.0 71.0 S58] 2.32 3,020 504 | 8.69 252 
100 | 126.0 115 | 1.77 1,800 | 15.65 1,050 | 
101. 98.97 | 111.1 | 109.8 160 | 4.44 257 | 1,755 | 10.97 863 | 
102. 98.73 | 119.5 | 118.0 78 4.33 352 262 
103 | 83.02 94.4 78.3 431 | 2.37 6,760 | 2,896 6.72 3,685 
104| 84.92 140.6 | 119.2 | 5,192 | 2.24 9,490 | 30,026 | 5.78 | 28,448 
108 59.2 | 46 | 2.57 393 8.49 330 
106 | 58.9 - 25 | 1.76 214 
107 66.8 67.0 44.7 119 | 2.39 9,355 | 2,263 | 19.0 914 
108} 65.35 | 132 86.1 270 || «2.61 -:17,550 | 2,854 | 10.58 1,362 
109} 65.67 | 194.9 | 128.0 64 | 3.05 | 22,000) #785 | 12.26 286 
110, 91.62 | 125.0 | 114.5. 1,885 | 2.22 4,720 | 25,101 | 13.32 7,385 | 
111} 88.81 | 147.1 130.5 70 1.00 16,480) =892| 12.74 502 
112| 84.35 94.0 79.2 185 4.87 3,024 | 650 3.51 575 
113) 85.73 | 76.8 65.8 115 | 1.53 7,140 | 2,402 | 20.91 1,030 | 
114 60.8 67 | 1.92 306 
115) 85.00 190.3 161.9 81 1.87 15,170 798 
116) 95.26 | 135.8 | 129.1 32 | 1.78 3,620 510 
117, 80.88 | 65.2 52.6 105 | 2.60 4,740 1,472 | 14.02 803 
118 92.61 80.9 74.9 172 | 1.50 2,400, 2,120} 12.31 1,231 
119| 76.66 | 66.4 50.8 24, ‘1.60 9.675 208 | 
120) 52.18 | 115.0 60.0 91 | 2.60 | 21,200} 783) 8.60 640 
121 74.70 | 64.0 47.9 83 | 4.60 3,515 | 751 9.06 969 
122' 77.17 | 94.0 72.5 163 | 2.50 8,500 1,583 | 9.72 828 
123, 79.79 | 206.3 | 164.5 50 | 3.76 | 11,090 800 | 16.00 280 
124 90.74 70 | 13,290 493 | 
125 125 3.91 | | 3.4 500 
| 
126 | 246.0 302 | 2.27 | 4,659 15.43 1,634 
127. 57.48 | 90.1 51.7 40 | 2.67 | 14,340 310 | 7.75 303 
128 90.47 | 179.0 | 161.5 83 | 2.77 6,180 | 1,112 | 13.37 330 
129. 87.95 145.1 27.6 132 | 1.88 9,280 1,349 10.25 1,095 | 
130 113 | 3.23 1,689 | 14.95 376 | 
131) 68.04 66.6 45. 160 | 1.34 15,990 2,951 | 18.41 1,915 | 11.95 
132) 90.11 89.3 80.5 69 87 4,740 2,200 31.80 730 | 10.55 
133) 86.95 | 62.6 54.4 49 | 3.13 2,610 691 | 14.10 211} 4.31 
134) 79.55 | 43.0 34.2 482 | 
135 70.00 | 182.7 | 128.0 105 | 2.33 23,450 1,500"| 14.29 1,200 | 11.43 
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137. 
. Fond du Lac, Wis. 
. Ft. Collins, Colo. 
. Ft. Dodge, lowa 


Community 


Florence, Ala. 


. Ft. Madison, lowa 
. Ft. Wayne, Ind. 

. Ft. Worth, Tex.?° 
. Fostoria, Ohio 

Je Frankfort, Ky. 


. Frederick, Md. 
. Freeport, II. 

. Freeport, N.Y. 
. Fremont, Neb. 
. Fresno, Cal. 


. Fullerton, Cal. | 
. Fulton, N.Y. 

. Gainesville, Fla. 
. Galesburg, 

. Garden Cy. N.Y. 


. Gary, Ind. 

. Gastonia, N.C.*! 
. Glen Cove, N.Y. 
. Glendale, Cal.'* 

. Glens Falls, N.Y. 


. Gloversville, N.Y. 

. Goshen, Ind. 

. Grand I., Neb. 

. Gr. Junction, Colo. 
. Gr. Rapids, Mich.'* 


. Gt. Falls, Mont. 
. Greeley, Colo. 

. Green Bay, Wis. 
. Greenfield, Mass. 
. Greenville, S.C.” 


. Greenwood, Miss.?° 
. Greenwood, S.C. 

. Griffin, Ga. 

. Hagerstown, Md. 

. Hamtramck, Mich. 


. Hanover, Pa. 

. Hartford, Conn. 
. Hastings, Neb. 
. Haverhill, Mass. 


Monthly Rates in $4 


(1,000-cu.ft. units) = Production Sales 
(% of 
10 | 100 1,000 | come) 1,000 gal. 
(11.50) 83.50) 803.50 7,294,610 | 6,556,829 
19.50, 120.00 750.00 416,007 272,321 
17.65} 116.65! 566.65 | 15.29 722,416 603,584 
1,260,000 
| | 2.29} 1,000,218 892,881 
| | 
| 21.75 | 86.75 | 626.75 | 396,900 221,966 
(10.75) 71.47! 656.47 | 6,119,140} 5,033,502 
18.25 162.25) 737.25) 1.43} 8,502,515 | 7,511,696 
740,000 618,000 
12.50} 97.75| 537.75 577,000 
15.78} 61.20) 398.70 | | 832,085 
20.04 | 94.44 | 769.44 615,700 476,930 
11.51 99.34] 976.84) 2.06 680,000 
6.80} 42.80| 402.80 664,216 620,723 
8.66| 40.90| 231.76} 0.51) 11,093,957 
8.25| 70.75 | 480.75 | 918,784 837,529 
| 23.73 | 122.66 | 1,094.66 | 0.39 465,000 395,000 
12.45 | 79.95 | 754.95 602,806 
9.00 | 45.00 1,156,667 725,000 
15.53 | 137.03 1,352.03 | 0.12 | 563,366 420,416 
10.48) 53.88! 457.80 4,384,055 | 3,570,240 
18.15 | 104.00) 529.00 | 1,184,398 | 1,069,216 
26.68 | 124.18 | 1,034.18 | 22.88 | 281,804 | 217,567 
13.00 | 102.00} 582.00 | | 5,391,046 | 4,855,244 
10.00} 35.00| 260.00 | 22.00) 1,437,531 
10.58| 71.92! 411.92/17.53) 962,888) 807,160 
13.00) 55.00) 325.00] 0.76; 415,023, —-299,341 
9.40} 81.40! 631.40] 5.20] 2,860,165 | 
1,601,458 | 1,200,343 
8.50} 78.00) 668.00 | 7,637,417 6,238,619 
| 
| 19.00 973.00 2,603,124 
9.15] 51.15] 389.90 | 2,200,000 | 2,075,000 
11.38] 81.05} 543.13) 14.20} 1,512,133} — 1,305,938 
11.33| 76.00} 621.00 | 637,117} $09,694 
11.25 | 112.50} 1,125.00} 0.02 2,868,686 
7.33| 49.00} 454.00 | 689,776 449,728 
15.51 | 150.00 | 1,500.00 | 418,841 | 377,881 
16.50 | 117.00} 699.50 | 705,000 675,000 
16.25 | 126.25 | 1,138.75 | 2,376,110 
8.60} 68.00} 545.00 | 1,904,280 | 1,790,175 
0.09 572,664 486,764 
15.00 | 142.50} 817.58) 1.60} 10,747,790} 9,270,861 
8.80| 46.80; 316.80} n° 1,202,089 844,294 
14.00} 75.00} 750.00 1,628,572 | 1,091,188 
916,642 588,897 


200 TABLE 2 (cong) | Rate 
1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 i 

a 136. Flint, Mich 0.75 136 
| 2.79 137 
2.25 | 138 
140 
? 14 3.63 141 
14 1.60 142 
: 14 2.05 143 
14 144 
14 2.00 145 
146 3.03 146 
7 147 | 2.85 147 
149 1.00 149 
150 1.60 150 
151 1.50 151 
152 3.00 152 
a 153 1.70 153 
154 1.50 154 
155 1.88 155 
156 1.87 156 
157 2.03 157 
158 3.38 158 
159 1.30 159 
{ 160 1.20 160 
161 2.42 161 
162 1.30 162 
| 163 1.00 163 
164 164 
165 0.85 165 
166 2.50 166 
167 1.28 167, 
168 1.67 168 
169 1.43 169 
170 1.88 170 
172 172 
173 173 
175 175 
176 176 
177 177 
178 a 178 
180. Hibbing, Minn. 180 


Rate Analysis, 194 201 

1 9 10 11 12 13 14 15 16 17 | 18 
—_ Prod. Sales Miles of Mains Loss per Valves Hydrants 
Mile 
epd./cap Total spd. Total | Perm. | Total | Derm. 

136 | 89.89 | 121.0 | 108.8 412 | 2.49 4,910 | 4,881 | 11.68 2,690 

137| 65.42 | 61.0 39.9 57 | 3.03 6,900 255 2.96 251 

138} 83.55 71.6 59.9 75 2.73 4,340 752 9,99 547 

139 246.5 38 | 2.73 320 

140| 89.27 | 109.6 97.8 70 | 2.80 4,200 | 1,200 | 17.14 473 

141| 55.93 | 72.5 40.5 25 | 1.67 | 19,150 229 

142| 82.26 | 134.0 | 110.0 281 | 2.25 | 10,590} 3,238 | 11.52 1,703 

143| 88.35 | 102.8 90.6 575 | 2.53 4,720 3,119 

144| 83.51 | 130.8 | 109.0 30 | 1.94 | 11,140 410 | 13.66 270 

145 105.4 40 | 2.66 151 

146 134.1 

147| 77.46 | 70.3 54.4 65 | 2.71 5,850 753 | 11.57 476 

148 77.6 120 | 5.00 1,500 | 12.50 800 

149| 93.45 | 140.0 | 130.9 47 | 3.63 2,530 400 | 8.47 253 

150 308.9 297 3,057 1,492 

151} 91.16 | 206.3 | 188.1 70 | 5.74 3,180 940 | 13.43 355 

84.95 | 84.9 72.0 45 | 3.00 4,260 | 725} 16.11 320 

153 | 

154| 62.68 | 96.0 60.2 105 3.18 | 11,280 | 505 

155| 74.63 | 127.8 95.4 67 | 5.54 5,840 736 | 10.99 632 

156| 81.44 | 97.7 79.4 161 1.31 | 13,840 1,024 | 6.35 

157| 90.28 | 129.9 | 117.1 75 | 3.00 4,220 725 | 9.66 404 5.39 

158| 77.21 | 57.2 44.1 43 3.17 4,100 343 | 8.02 403 | 9.43_ 

189 90.05 | 153.1 | 138.0 253 | 2.62 5,810 | 3,100 | 12.25 1,420} 5.61. 

160 207.3 48 | 2.54 635 | 13.15 399 26 

161| 83.83 | 110.8 92.8 58 | 2.42 7,350 952 | 16.56 497 

162| 72.13 | 87.5 63.1 16 | 1.23 | 19,950 266 | 16.63 282 

163 | 31.77 | 308.0 97.8 61 44 | 87,700 511 8.38 354 

164! 74.95 | 274.0 | 205.0 38 | 2.37 | 28,950 257 6.77 191 

165| 81.68 | 121.7 99.4 409 38 9,355 | 6,031 | 14.75 3,470 

166 203.8 101 | 2.89 . 1,100 | 10.89 710 

167 | 94.32 | 301.5 | 284.0 62 | 3.12 5,520 577 9.26 215 

168| 86.36 | 83.0 71.6 | 133 | 2.66 4,250 753 

169| 80.00 | 87.3 69.9 | 74 3.72 4,720 | 1,075 | 14.45 695 

170 | 506 4,134 8.17 759 

171 | 65.20 | 105.0 66.9 40 | 2.22 | 16,450 225 5.63 234 5.85 

172} 90.22 | 76.5 69.0 50 | 3.33 2,240 200 | 4.00 250 5.00 

173| 95.74 | 129.0 | 123.5 49 | 3.27 1,679 400 | 8.16 250} 5.10 

174 144.5 105 | 2.33 783 7.46 368 3.50 

175| 94.01 | 104.7 98.6 | 43 | 0.86 7,275 239 | 5.56 540 | 12.56 — 

176| 85.00 | 104.6 | 88.9 50 | 3.35 | 4,700 235 | 4.67 

177| 86.26 | 93.5 80.7 580 | 1.84 6,970 | 12,659 | 21.83 4,008 6.91. 

178| 70.24 | 149.5 | 105.0 60 | 2.73 | 16,320 559 | 9.31 348 5. 

179} 67.00 | 96.8 64.9 154 | 3.34 9,570 | 1,992 | 12.92 679 | 4.41 

180 | 64.25 | 142.7 91.7 59 | 3.34 | 15,200 267 4.55 


|_| 

nid.) 
822 
321 
y 
881 
,000 
930 
,723 
529 ‘4 
000 
806 
000 
416 
240 
216 
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244 
160 
570 
343 a 
619 
000 
938 
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88 | 
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175 
361 
194 
[88 i 
897 


202 
1 2 | 3 4 | 5 6 7 g 
Tax | Production | Sale 
Community | (% of 
1 10 100 1,000 | come) 1,000 gal. 
181. High Point, N.C. 2.33 | 16.54| 99.80} 924.80 1,416,034 | 1,023.68 | 
182. Hoboken, N.J. 1.35 | 12.83 | 118.67 | 1,087.00 | 
183. Holland, Mich. 1.10 | 11.00} 85.00} 715.00} 7.86 | 638,533 535,871 
184. Holyoke, Mass. 0.43 | 4.25} 42.50} 425.00! 0.74 | | 3,055,795 
185. Honolulu, T.H. 1.35 11.47) 85.80! 634.40 | 14,361,000 | 13,225,536 
186. Hot Springs, Ark.2* 29.25 | 183.25 | 1,364.50 4.78 | 1,043,549 746,749 
187. Houston, Tex. 50 | 15.00! 150.00} 504.50 | | 15,763,337 | 11,930,269 
188. Hudson, N.Y. 
189. Independence, Kan. 2.48 | 12.58) 77.92 619.00 516,780 306,080 
190. Indiana, Pa. 3.58 | 20.87 | 144.55 | 1,359.55|16.65| 262,710 219,491 
191. Indianapolis, Ind. 2.15 | 15.65 | 100.05 640.05 | 31.55 | 17,626,910} 14,932,138 
192. Jackson, Miss. 2.00 | 13.00 | 103.00) 913.00 | 2,548,813 | 2,017,342 
193. Jackson, Tenn. | 713,800 
194. Jacksonville, Ill. 3.81 | 21.40) 101.40 702.90 | 664,992 568,612 
195. Jamestown, N.Y. 1.50 | 15.00 | 150.00 | 1,500.00} 3.67) 1,382,340) 1,077,912 
196. Janesville, Wis. 1.43 | 12.15) 61.05} 244.95 1,132,565 
197. Johnson Cy., N.Y. 1.49 | 10.82} 55.00} 460.00} 0.80) 2,278,053 
198. Jonesboro, Ark. 2.10 | 16.56| 79.86) 619.86) 1.20 439,673 383,962 
199. Kalamazoo, Mich. 1.07 | 6.93} 62.66 267.67 | 25.63 3,172,150 2,708,310 
200. Kansas Cy., Mo.*! 1.70 | 15.20| 98.80) 678.80 | 22,929,650 | 18,452,490 
201. Kenosha, Wis. 1.10 | 7.53] 56.03) 467.53 | 12.82 2,824,000 | 2,599,000 
202. Keokuk, Iowa 3.45 | 32.81| 195.75 884.25 | "345,648 "500,000 
203. Kewanee, III. 2.70 | 18.73 | 110.90 | 1,010.90 | 
204. Kirkwood, Mo. 2.77 | 20.40 | 128.90 | 1,208.90 | | —-375,642 
205. Klamath Falls, Ore. | 2.65 | 14.15} 94.65] 825.15 | 26.80} 1,883,042 1,501,365 
206. Knoxville, Tenn. 2.00 | 21.50 | 109.50 | |12.47| 6,017,910 | 4,566,001 
207. La Crosse, Wis. 1.00 | 5.66} 40.13) 314.54| 9.24] 1,835,782} 1,655,595 
208. Lafayette, Ind. 1.50 | 10.80| 83.40; 693.70) 0.84! 1,118,000! 980,521 
209. La Grange, III. 3.70 | 28.25 | 190.25 278,668 239,044 
210. Lake County, Ohio 3.40 | 18.90 | 143.90 | 1,313.90 177,414 173,301 
| | 
211. Lancaster, Ohio 2.00 | 20.00? 155.00 | 1,505.00 592,112 347,803 
212. Lancaster, Pa. 1.88 | 13.25) 82.75} 622.75 2,470,816 
213. Lansing, Mich. 1.20 | 10.45} 82.45) 802.45 | 12.28| 4,914,346 | 4,533,740 
214. La Porte, Ind. 0.75 | 6.60} 0.83 | 1,030,947 | 
215. Latrobe, Pa. 3.00 | 21.01 | 154.69 600.00 | | 1,226,000} 1,117,000 
216. Lawrence, Mass. 1,961,105 1,448,795 
217. Leavenworth, Kan. 2.85 | 19.85 | 143.49 934.77 623,215 401,057 
218. Lewiston, Idaho 1.75 9.70} 67.47 522.47 800,000 
19. Lewiston, Me. 1.50 | 11.27} 50.35! 365.35 2,013,949 
220. Lima, Ohio 3.75 | 17.25 | 114.75 | 1,014.75 2,357,000 | 
221. Lincoln, Hl. 1.80 | 9.49| 86.44! 491.44) 5.93} 676,948) 506,666 
222. Lincoln, Neb.” 1.01 | 6.61| 60.61} 600.61. | 4,016,675) 3,452,817 
223. Little Falls, N.Y. 1.40 | 12.00} 55.50] 385.50|16.19| 934,000 373,887 
224. Little Rock, Ark. 2.35 | 23.50} 159.17| 777.73) 1.50) 4,136,400! 3,611,000 
225. Lockport, N.Y. | | | 2'920.781 | 2,048,423 
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Rate Anulysis, 1945 


1 9 10 11 12 | 13 14 15 16 17 
Prod. Sales Miles of Mains _ Valves Hydrants 
Per Cent Main- 
Mile 
epd./cap. Total spd. Total | Per mi. | Total 

181| 72.29 | 94.6 | 684 
182 
183| 83.92 | 109.2 | 91.6 51 | 3.20 | 5,510 772 | 15.08 468 
184 157.6 127 | 2.39 1,899 | 15.01 | 1,218 
185; 92.09 | 148.8 | 137.0 | 337 | 1.28 | 9,230 2,273 
186| 71.56 | 77.3 | 55.3 90 | 2.43 | 9,025 237 
187| 75.68 | 96.0 | 72.7 | 763 70 | 13,770 | 7,000} 9.17 | 4,099 
188 
180| 59.23 | 113.1 | 67.0 43 | 3.44 | 13,400 324°] 7.53 200 
190| 83.55 29 4,080 129 
191| 84.71 | 108.5 | 91.9 | 738 | 1.66 | 9,999] 5,974] 810 | 6,613 
192} 79.15 82.1 65.0 270 3.18 5,400 2,500 9.26 1,150 
193 65.2 57 | 1.90 640 | 11.23 519 
194| 85.51 | 83.0 | 71.0 52 | 2.36 | 5,075 296 | 5.69 314 
195| 77.98 | 75.7 | 59.0 | 146 | 2.92 | 5,720] 2,713} 18.58 973 
196 76 796 | 10.48 620 
197 284.0 47 | 2.14 990 | 21.06 350 
198| 87.33 | 86.1 75.1 43 | 3.09 | 3,550 787 | 18.29 304 
199| 85.38 | 149.0 | 127.0 | 167 | 2.85 | 7,600] 2,181 | 13.10 | 1,148 
200! 80.47 | 119.8 | 96.2 | 877 | 1.67 | 14,000 | 15,312 | 17.46 | 10,312 | 11.76 

| 
201} 92.03 | 140.7 | 129.7 125 | 2.27 | 4,930! 1,650| 13.22 | 1,019 
02! 91.63 | 93.5 | 85.6 50 | 3.13 | 2,500 300 | 6.00 285 
203 | 
204 | 73.5 60 | 4.29 2,000 | 33.33 378 
205! 79.73 | 198.4 | 158.2 113 | 4.35 | 9,250! 1,600! 14.16 323 
206| 75.87 | 110.1 | 83.5 | 440 | 2.93 | 9,045 | 7,560] 17.19 | 2,610 
207| 90.19 | 111.8 | 100.8 104 | 2.31 | 4,750 853 
208| 87.70 | 87.5 | 76.7 100 |: 2.86 | 3,790} 1,100! 11.00 435 
209| 85.78 | 63.6 | 54.5 384 
97.68 | 33.5 | 32.7 121 | 8.36 93 | 1,850} 15.26 | 1,108 
1/ 58.74 | 70.5 | 414 53 | 2.32 | 12,640 443 
212 84.6 93 | 1.16 1,200 | 12.90 | 1,100] 11. 
213) 92.26 | 151.7 | 139.9 2,031 1,326 
24 157.0 50 | 2.78 481 | 9.62 373 
25) 91.11 | 279.9 | 254.1 46 | 3.83 | 6,495 362 | 7.87 127 
216| 73.88 | 62.6 | 46.2 124 | 1.44 | 11,320] 2,588! 21.00 | 1,033] 83 
217| 64.35 | 88.5 | 56.9 34 | 1.76 | 17,900 313 | 9.21 228 | 6.7 
218 182.5 49 | 4.06 222| 4.5 
219 134.8 91 | 2.22 5.71 426 | 4.6 
220 121.7 129 | 2.44 2,230 | 17.26 812 | 6.2 
221| 74.85 36 12,950 248 | 6.88 
222| 85.96 | 116.0 | 99.5 | 265 | 2.79 | 5,820| 2,233! 841 | 2,077 : 
223| 40.03 | 182.8 | 73.2 21 | 1.48 | 73,200 359 | 17.38 200 | 9.68 
224| 87.30 | 110.8 | 96.8 | 248 | 2.43 | 5,810] 1,912] 7.71 | 1,004] 4.05 
225| 70.13 | 296.4 | 207.8 0.22 
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TABLE 2 (contd) 


1 2 3 | 4 5 6 7 8 
units) Tax | Production | Sales 
Community (% of 
1 10 100 a 1,000 gal. 
. Long Beach, Cal.'* 1.55 | 11.35} 76.60} 621.60) 0.07} 10,559,120) 9,432,183 
. Longview, Wash. 3.10 | 21.75 | 92.55 722.55 | 5.53 540,000 394,000 
. Lorain, Ohio 1.30 | 12.20| 78.40 708.40 1,870,000 1,400,000 
. Los Angeles, Cal. 1.48 | 14.06) 118.02} 734.02 | 1.22 | 108,138,836 | 100,448,369 
. Louisville, Ky. 2.67 | 23.07} 159.57} 744.57 20,843,555 | 17,201,406 
. Lynchburg, Va. 2.15 | 19.07} 95.57| 635.57 1,620,812 1,140,927 
. Macon, Ga. 1.50 | 15.00} 82.50} 450.00 3,897,240 
. Madison, Wis. 0.75 7.50| 57.50 511.25 | 9.57 4,013,867 3,545,157 
. Mahanoy Cy., Pa. 3.63 | 19.70; 91.70} 811.76 193,338 
. Mahoning V.S.D.5!9 | 7,310,000 7,126,106 
. Mamaroneck, N.Y. 935,066 695 ,689 
. Manchester, N.H. 1.00 | 10.00! 70.00} 500.00; 1.51 
. Manitowoc, Wis. 1.47 | 9.07) 50.57) 430.57 | 13.74 1,253,657 1,155,215 
. Mankata, Minn. 1.50 | 13.80 | 103.80 655.80 978,561 958,990 
. Marinette, Wis. 2.20 | 15.25} 94.60} 627.45 512,457 
. Marion, Ind. 1.48 | 7.70; 35.03} 503.20 | 1,523,479 1,303,018 
2. Marquette, Mich. 1.45 | 7.62| 41.12 323.12 | 14.86 815,790 
. Marshall, Tex. 1.00 | 4.50} 19.95 157.65 439,000 346,000 
. Marshalltown, Iowa 2.58 | 15.18} 88.51 558.50 | 2.00 815,678 684,438 
. Mason City, Iowa 2.80 | 19.20| 120.00} 795.00 | 2.93 832,000 481,000 
. Meadville, Pa. 1.70 | 13.25 | 103.25 | 1,003.25 | 3.28 834,850 644,135 
. Medford, Mass. 1.60 | 16.00 | 140.00 | 1,200.00 1,487,006 
. Medford, Ore.'* 
. Menasha, Wis. 1.88 | 13.62} 82.62} 420.62} 9.68 829,712 738,135 
. Menominee, Mich.” 2.50 | 10.60! 78.10 753.10 418,085 
. Meriden, Conn. 1.25 | 8.75) 76.25 751.25 1,439,220 966,658 
. Met. Dist. W.S.C.*® 61,142,900 | 61,097,350 
. Miami, Fla. 2.00 | 18.50) 100.00 | 1,000.00 | 0.01 12,232,537 | 10,977,076 
. Mich. Cy., Ind. 1.00 | 7.80) 45.55} 360.55 | 1.07 
. Middletown, Ohio 1.25 | 9.75 63.75 | 663.75 1,248,600 1,123,216 
. Milford, Conn. 3.17 | 20.07 | 109.73 823.73 | 19.85 501,843 
. Millville, N.J. 1.50 | 15.00 | 150.00 | 1,500.00 | 8.54 904,094 879,192 
. Milton, Mass. 2.50 | 25.00 | 250.00 | 2,500.00 359,782 334,327 
. Milwaukee, Wis.“ 0.675| 6.75} 67.50| 587.50 | 21.86| 37,204,200 | 31,742,802 
. Mineola, N.Y. 1.88 | 18.75 | 187.50 | 1,875.00 360,000 200,000 
. Minneapolis, Minn. | 1.00 | 10.00} 100.00 | 1,000.00 16,630,905 | 12,210,000 
. Mishawaka, Ind. 2.25 | 13.80} 78.80} 708.80} 0.92 986,934 797,304 
. Moberly, Mo. 4.25 | 28.75 | 208.75 | 2,008.75 398,396 316,331 
. Modesto, Cal. 1.50 | 7.95} 72.10 702.10 2,359,423 1,887,538 
5. Moline, Ill. 1.45 | 11.65 | 110.40 795.82 1,341,844 958,593 
. Monroe, Mich.?? 2.05 | 15.38} 122.56} 511.36 655,950 521,805 
. Monterey, Cal. 06 | 24.66 | 201.66 | 1,911.66 | 33.23 1,430,796 
. Mt. Clemens, Mich. 720,477 613,076 
. Mt. Vernon, N.Y. 2.20 | 22.00 | 166.67 | 1,516.67 1,854,430 1,623,918 
. Muscatine, Iowa 50 | 11.08} 62.08} 512.08 1,054,605 
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Rate Analysis, 1945 
y 10 11 12 | 13 14 15 16 17 
—_— Prod. Sales Miles of Mains I “988 per Valves Hydrants 
Prod. ain 
Sold r 1,000 —_ r mi 
epd./cap. Total | gpd. Total | | Total 
0.33 | 118.1 | 105.4 | 537 | 2.19 | 5,745 | 8,320] 15.51 | 3,648 | 
72.96 | 92.5 67.4 70 | 4.38 | 5,210 502 | 7.17 355 | 
74.87 | 109.0 81.5 120 | 2.55 | 10,720] 1,252 | 10.43 847 | 
92.89 | 168.0 | 156.0 | 4,305 | 2.44 4,890 | 60,697 | 14.10 | 22,299 | 
82.53 | 143.0 | 118.1 736 | 1.84 | 13,550 | 10,550 | 14.33 | 93,583 
70.39 | 87.9 61.8 142 | 2.81 9,250 | 1,939 | 13.68 782 
90.00 | 112.4 | 101.2 250 | 2.63 2,000 | 8.00 725 
88.32 | 140.2 | 124.0 185 | 2.31 6,940 | 3,450 | 18.64 1,379 
37.8 42 | 3.00 143 
97.48 | 100.1 97.51 
74.40 | 69.3 51.5 112 | 3.03 5,850 | 2,137 | 19.08 976 
213 | 2.66 3,191 | 15.01 1,495 
92.15 | 114.4 | 105.5 71 | 2.36 3,795 714 | 10.10 456 
98.0 | 134.1 | 131.4 45 | 2.23 1,190 510 | 11.46 496 
82.6 42 | 2.47 200 | 4.76 321 
| $5.53 | 139.1 | 119.1 73 | 2.27 8,270 562 7.73 654 
35 295 
| 78.82 | 48.1 37.9 83 | 3.33 3,070 309 
83.91 | 111.9 93.7 66 | 3.28 5,450 925 | 14.09 418 
57.81 | 76.0 43.9 74 | 2.45 | 13,000 675 | 9.18 425 
| 
77.16 | 114.4 | 88.4 45 | 2.26 | 11,600 | 306 
60.7 116 | 1.72 ey 1,160 
49 | 3.26 901 | 18.43 370 
| 88.96 | 181.8 | 161.5 32 | 2.56 7,850 338 | 10.56 222 
94.6 50 | 4.17 1,276 | 25.52 315 
67.17 | 93.9 63.0 119 | 2.82 | 10,890 609 
99.99 | 117.5 | 117.4 
89.74 | 103.1 92.5 573 | 1.76 6,000 1,776 
69 | 2.39 642 | 9.26 550 
89.96 | 84.6 76.0 175 | 4.32 1,965 | 1,216 | 6.95 786 
68.8 108 | 5.40 439 
97.25 | 167.3 | 162.9 43 | 2.91 1,589 194 
92.92 | 45.3 42.0 96 | 4.40 727 | 1,958 | 20.42 754 
85.32 | 169.0 | 144.3 995 | 1.65 | 15,050 | 19,441 | 19.53 | 8,666 
55.55 | 78.3 43.5 39 | 3.10 | 11,240 | 300 
73.42 | 89.5 65.6 867 | 1.70 | 13,990 | 10,520) 12.14 7,365 
80.79 | 81.9 66.1 75 | 2.26 7,920 | 1,238 | 16.62 469 
79.40 | 76.6 60.8 237 
80.00 | 351.3 | 281.0 68 3.70 | 19,030; 1,000 | 14.69 403 
71.44 | 91.9 | 65.5 88 | 2.21 | 11,930/ 996) 11.28 | “1,036 
| } 
79.55 | 71.9 | 57.2 ss | 2.30 | 6,345 | Py 520 
109.5 220 | 6.16 if! 6 478 
84.59 | 128.1 | 108.4 28 «1.81 | 10,510 400 
87.57 | 67.7 | 59.3 99 | 1.32 | 6,390! 2,809 | 28.29 | 1,038 
90.00 | 125.6 | 113.0 | 66 | 2.87 | 675 | 10.23 1,268 
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Community 


Un 


ns 


. Muskegon, Mich. 
. Nashville, Tenn.” 
. Natchez, Miss. 

. Natick, Mass. 

. Naugatuck, Conn. 


. New Bedford, Mass. 
. New Brunsw’k, N.J. 
. New Haven, Conn. 

. New Orleans, La. 

. New Philadelphia, O. 


. New York, N.Y.?? 

. Newark, N.J. 

. Newark, Ohio 

. Newburyport, Mass. 
. Newport, R.I.'8 


. Newport News, Va. 
. Newton, Kan. 

. Newtoa, Mass. 

. Niagara Falls, N.Y. 
. Niles, Mich.” 


. Niles, Ohio 

. Norfolk, Neb.'® 

. Norfolk, Va. 

. North Adams, Mass. 
. N. Attleboro, Mass. 


. N. Platte, Neb. 

. Norwalk, Conn. 

. Oak Park, III. 

. Ogdensburg, N.Y. 
. Oil City, Pa. 


. Okla. Cy., Okla.'® 
2. Olean, N.Y. 

. Omaha, Neb. 

. Oneonta, N.Y. 

. Orange, N.J. 


. Orlando, Fla. 

. Oshkosh, Wish. 
. Oskaloosa, lowa 
Ossining, N.Y. 
. Oswego, N.Y. 


. Owensboro, Ky. 
. Paducah, Ky.** 
. Palestine, Tex.'® 
. Palo Alto, Cal. 

. Paris, Tex. 


hg Tax | Production | Sales 
(% of 
10 100 1,000 | came) 1,000 gal. 
18.00 | 120.00| 756.67 
11.00} 90.00| 600.00 8,793,359} 6,908,583 
27.50 | 112.50} 1,125.00 398,598 339,000 
19.00| 111.50} 700.00 362,620 
12.86) 80.3 755.36 | 31.50} 1,403,788} 1,104,659 
10.37} 83.75} 425.08] 0.88 5,004,319 4,509,623 
0.55| 2,824,838! 1,814,536 
18.92 | 132.72| 764.72 | 28.03} 11,944,249 
30,789,635 | 18,427,842 
16.80} 91.80} 811.80 323,076 204,915 
15.00 | 150.00 | 1,500.00 | 2.67 | 361,524,000 
12.10} 102.10} 797.10} 2.22) 28,568,700 | 25,771,308 
18.00 | 153.00} 943.00 | 2,163,686 
13.50 | 105.00 | 1,050.00 | 604,867 
26.79 | 176.50 | 1,548.42 | 0.59) 1,803,231 1,657,930 
18.06 | 133.36 | 1,258.36} 3.23} 4,654,700) 4,120,000 
14.45} 79.34! 709.34| 2.03 
18.00 | 120.00 | 1,200.00 2,029,574 1,531,135 
8.80| 67.10} 424.60) 5.78| 12,669,042) 12,485,452 
11.46) 51.09} 429.09 501,813 433,728 
1,679,234 
8.13| 62.13} 602.13) 398,684 
18.75 | 135.00 | 1,135.00 | 3,439,949 | 11,603,697 
15.00| 110.00} 500.00 | 1,070,840 
307,019 
» b 
704,377 | 584,000 
18.75 | 187.50} 1,875.00 | 2.42 926,550 878,019 
20.30 | 165.00 | 1,500.00 | 2,032,149 | 1,724,165 
11.25| 110.00} 990.00 | 1,070,680 
| 0.18 | 1,007,000 482,200 
19.50 | 136.75 | 966.75 | 6,455,119 5,509,906 
12.75 | 69.00} 564.00 1,302,376 
12.50} 87.40} 762.40 | 13,263,650 | 11,427,242 
8.08} 55.50} 628.00) 3.39 | 596,244 501,350 
16.00 | 115.00} 900.00 2.12 1,096,000 772,000 
14.25} 83.00} 758.00 | 2,314,228} 1,947,137 
8.97| 67.63| 607.63 | 19.47 935,805 784,130 
3.00; 15.00} 150.00 336,000 268,000 
23.20 | 187.99 | 1,707.99 | 2.08 319,164 279,651 
15.60} 63.35} 306.00| 0.49| 2,178,460 
9.00} 63.00} 603.00 1,273,614 989,436 
16.00 | 106.00} 596.00 1,158,940} 1,105,137 
567,226 
16.50 | 151.50! 1,501.50) 2.74) 1,028,633 963,825 
18.00 | 108.00} 828.00 691,574 


206 TABLE 2 (coma) | Ra 
| d .) 
: 1 2 | 3 | 4 | 5 | 6 | 7 | 8 1 
| 1 
| 1.80 27 
7 1.30 27 
3.50 27 
r 2.50 27 
2.46 27 
f 
1.13 27 
27 
2.60 27 
27 
2.40 28 
281 | 1.50 28 
282 | 2.75 28 
283 | 1.80 28 
284 | 1.90 28 
285 | 3.25 28 
| 286 | 3.30 28 
287 | 1.92 28 
| 288 ' 1.80 28 
289 1.65 28 
290 | 2.45 29 
2 291 29 
292 1.00 219 
293 1.88 29. 
294 2.00 29. 
295 29 
29% 
| 9 
297 1.88 
298 2.03 29) 
299 1.13 29 
300 | 30 
7 30 | 2.63 30 
30 2.08 30. 
30 1.25 30. 
30 1.92 30: 
30 1.60 30: 
306 1.88 
307 1.30 307 
308 0.50 ~ 
309 2.90 
310 1.88 
311 2.20 311 
— 2.25 312 
313 
2.20 314 
315 2.50 315 
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Rate Analysis, 1945 


1 9 10 15 16 17 18 
Prod. Valves Hydrants 
Per Cent 
Prod. 
epd./cap Total | ermi. | | Ber mi. 
271 | 
272| 75.57 | 112.4 85.0 610 | 2.84 8,460 | 5000! 8.34 2,626 | 4.30- 
273| 85.05 | 43.7 37.2 30 | 1.20 5,450 | 350] 11.67 300 | 10.00 
274 71.0 76 | 5.40 982 | 12.99 390 | 5.16 
275 78.69 53 15,500 243 | 4.60 
| 
276| 90.11 | 110.5 99.6 215 | 1.73 6,300 | 3,000 | 13.95 2,342 | 10.89 
277| 64.24 | 221.1 | 142.0 71 | 2.03 | 39,050} 1,498 | 21.10 520 | 7.32 
278 135.2 576 | 2.38 2,618 | 4.55 
279| 59.85 | 153.9 91.9 870 | 1.59 | 38,900 | 7,630| 8.77 8,333 | 9.58 
280! 63.43 | 56.9 36.0 37 | 2.39 8,750 522 | 14.11 302 | 8.16 
281 146.1 5,031 | 0.74 142,344 | 28.29 | 77,285 | 15.36 
282} 90.21 | 130.0 | 117.2 583 | 0.97 | 13,140 | 8950) 15.36 | 4,878 | 8.37 
383 | 148.2 120 | 3.00 1,230 | 10.25 850 | 7.08 
284 | 119.2 49 | 3.53 800 | 16.33 306 | 6.25 
285| 91.94 | 123.5 | 113.3 112 | 2.81 3,560 | 1,217 | 10.85 468 | 4.17 
286| 88.51 | 85.0 75.4 | 443 | 2.95 3,300 | 3,935 | 8.88 650 1.47 
287 | 46 | 3.85 245 5.24 
288| 75.44 | 72.0 54.2 247 | 3.20 5,525 | 3,560! 14.41 1,890 | 7.65 
289} 98.55 | 394.4 | 389.0 204 | 2.32 2,465 | 3,650! 17.89 1,800 | 8.82 
200! 86.43 | 105.8 91.3 46 | 3.51 4,055 851 | 18.63 399 | 8.73 
291} 83.50 | 255.6 | 213.0 49 | 2.72 372 7.59 379 | 7.73 
292 91.0 35 | 2.92 | 354 | 10.11 
293} 86.34 | 133.9 | 115.2 539 | 1.96 9,350 | 6,699 | 12.43 2,025 | 3.76 
294 131.7 59 | 2.63 465 7.92 
295 84.1 47 | 4.68 800 | 17.09 367 7.85 
296} 82.91 | 113.5 94.0 | 34 | 2.00 9,700 345 | 10.15 360 | 10.59 
297| 94.76 | 120.9 | 114.4 81 3.86 1,640 361 4.46 
84.84 80.7 68.4 107 | 1.55 7,800 984 | 9.20 1,135 | 10.61 
299 172.6 40 | 2.35 | 700 | 17.50 305 7.63 
300 | 47.88 | 110.4 52.8 55 | 2.20 | 25,600 425 7.73 480 | 8.73 
| | 
301 | 85.36 | 73.7 62.9 425 | 1.77 | 6,100 | 3,162 7.44 1,998 | 4.70 
302} 83.00 | 155.1 | 128.8 68 | 2.96 | 1,443 | 21.22 537 7.90 
303 | 86.15 | 145.4 | 125.2 614 | 2.46 8,200 | 5,590! 9.11 5,167 | 8.42 
304} 84.08 | 102.1 86.0 45 | 2.81 5,770 798 | 17.73 258 | 5.73 
305| 70.44 | 83.7 58.9 64 | 1.78 | 13,900 490 | 7.66 
306 84.14 | 115.3 97.2 220 | 4.00 4,570 | 3,437 | 15.62 588 | 2.67 
307} 83.79 | 64.1 53.6 103 | 2.58 4,030 | 1,522 | 14.78 804 7.81 
308} 79.76 | 65.8 52.5 18 | 1.29 | 10,350 570 | 31.67 192 | 10.67 
309! 87.62 | 52.0 45.6 39 | 2.37 | 2,775 798 | 20.41 415 | 10.61 
310 238.7 70 | 2.80 | 860} 12.29 500 7.14 
311! 77.69 | 99.7 77.5 62 | 1.77 | 12,580| 254] 4.10 561 | 9.05 
312/ 95.36 | 89.4 | 85.2 | 84 | 2.36 1,755 565 | 6.75 981 | 11.72 
313 103.6 61 | 4.08 370 | 6.05 229 | 3.75 
_314| 93.70 | 154.3 | 144.5 | 87 | 4.73 2,040 549 | 6.34 
315 72.9 | 65 | 2.50 581 8.94 470 | 7.26 
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208 TABLE 2 (conid) 
1 2 3 | 4 5 6 7 8 
‘eee i= Production Sales 
Community ] (% of i 
1 10 100 1,000 ome 1,000 gal. 
. Parkersburg, W.Va. | 2.33 | 14.70) 76.12] 616.12 | 1,507,694 905,840 
. Parsons, Kan. 2.88 | 20.25 | 189.00 743,930 474,083 
. Pasadena, Cal.*! 1.60 12.40 | 102.40} 702.40 | 0.31 | 6,847,474 6,095,252 
. Passaic V.W.C.* 1.25 | 11.83] 98.66} 708.65} 0.73| 21,674,696 | 19,679,547 
. Peekskill, N.Y. 1.60 | 13.25/ 112.45] 1,102.45! 3.61 1,449,510) 1,154,635 
21. Perth Amboy, N.J. 3.00 | 22.80/ 175.80} 562.50) 0.43 3,007,894 | 2,504,023 
22. Peru, Ind. 1.50 | 9.40! 63.40; 603.40} 0.82 543,860 | 419,150 
23. Petersburg, Va. 2.00 | 13.00} 68.20} 628.20 1,640,000 | 1,340,000 
324. Philadelphia, Pa. 1.00 | 6.50} 66.40} 515.00) 0.62 | 122,000,000 | 82,000,000 
25. Phoenix, Ariz. 1.75 | 8.40] 78.40| 465.45 | 8,297,910 | 
. Pittsburgh, Pa. 1.50 | 15.00} 114.72 | 1,057.20} 0.12 32,782,000 al 
. Pittsfield, Mass. 1.20 | 9.00! 60.00} 600.00} 0.85} 2,646,779 i 
. Plaza del Rey, Cal. 2.00 | 10.00 | 100.00 | 1,000.00 | 8.39 
. Pocatelli, Idaho 3.50 | 7.50} 43.50} 381.00 1,521,315 1,214,252 
. Pomona, Cal.?? 1.00 | 7.20} 61.20} 601.20} 0.14 434,000 
| 
. Port Huron, Mich. 0.93 | 7.13 47.70 | 187.45 3,412,340 
. Portland, Me. 2.00 | 14.93] 88.27] 718.27] 1.65 7,556,570 
. Portland, Ore.2° 1.10 | 11.00! 86.00) 542.00 19,161,761 | 17,475,171 
. Portsmouth, Ohio 1,400,000 1,100,000 
. Portsmouth, Va. 1.88 | 18.75 | 140.25 | 1,310.25 4,117,778 | 3,565,243 
. Providence, R.1.2° 1.80 | 13.98| 91.97| 766.97! 7.09} 12,528,870) 10,552,320 
Quincy, IIL. 3.25 | 17.84| 75.90] 475.23 | | 1,111,200 927,807 
. Racine, Wis. 1.25 | 11.25] 78.50} 486.25) 12.09! 4,278,084) 3,460,970 
. Rahway, N.J. 1.39 | 13.90/ 117.40] 927.40 | 1,509,000 | 1,322,000 
. Raleigh, N.C. 2.25 | 21.45 | 139.50} 1,017.00 | 1,875,984 1,566,615 
. Reading, Pa. 2.60 | 12.75 | 112.00} 867.00) 0.56; 5,320,611) 4,222,218 
. Reno & Sparks, Nev. 25.59 | | 5,729,758 
. Revere, Mass. 
. Ridgewood, N.J. 2.25 | 22.50 | 142.50 | 1,135.00} 0.31 | 618,930 | 530,000 
. Riverside, Cal. 1.50 | 6.80} 60.80) 600.80| 0.68 | | 2,920,940 
. Roanoke, Va. 2.94 | 10,60 101.00 | 582.70 | | 2,261,408 1,873,476 
. Rochester, Minn. 2.00 | 11.80} 83.80} 803.80) 4.78) 922,845 683,000 
. Rochester, N.H. 1.50 | 13.13} 37.50} 225.00! 0.84) 
. Rochester, N.Y. 1.35 | 13.50} 123.00 | 1,068.00 6.13 13,324,000| 10,178,000 
Rock L., 1.40 | 12.00! 66.67! 540.00 2,016,170 1,370,019 
| 
. Rockford, Il. 1.70 | 8.00} 38.00} 222.00! 8.79 3,728,127) 2,978,347 
. Rocky Mount, N.C. 2.10 | 15.60} 95.80} 545.80 | 771,226 664,731 
. Rome, N.Y. 1.41 | 9.14] 41.65] 311.64} 5.24 5,310,900 
. Roswell, N.M. 1.88 | 6.95| 47.45} 452.45 | 1,253,460 993,175 
. Rutland, Vt. 0.80 | 8.00) 50.00} 200.00 | | | 1,098,723 
. St. Charles, Mo. 2.80 | 19.85 | 93.50} 1,285.10) 8.88 399,645 | 264,793 
. St. Louis, Mo. 1.45 | 10.65} 80.65 693.68 | 54,074,312 | 43,376,983 
. St. Louis County, Mo.| 1.95 | 16.14} 134.63 6,916,000 
. St. Paul, Minn. | 1.00 | 10.00} 63.00} 413.00} 0.01 10,285,000, 9,981,000 
. Sacramento, Cal. | 0.90 | 9.00) 52.20 322.20 | 0.10, 10,922,700 | 
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Rate Analysis, 1945 209 
9 10 11 12 13 14 15 16 17 18 
ile Prod. Sales Miles of Mains Loss per Valves Hydrants 
Mile 
gpd./cap. Total gpd. Total Total | 
60.08 | 108.7 | 65.3 | 98 | 2.58 | 16,850) 1,450} 14.80 750 7.65 
63.73 | 1364 | 86.9 | 52 | 3.48 | 14,200 398 7.65 215} 4.13 
9.01 | 150.0 | 133.5 | 376 | 3.00 | 5,480) 4,083! 10.86 | 1,846) 4.91 
90.80 | 169.7 | 154.0 | 348 | 1.00 | 15,700 3,007 | 8.60 
79.66 | 220.6 | 175.6 49 | 2.72 | 16,500} 950) 19.39 425 | 8.67 
83.25 69 20,000 | 11.17 $42 | 7.82 
77.07 | 99.3 | 76.5 50 | 3.33 | 6,825 496 | 9.92 321) 6.42 
81.71 | 128.4 | 105.0 90 | 2.57 | 9,130) 1,019) 11.32 652 | 7.24 
67.21 | 167.1 | 112.2 | 2,600 | 1.30 | 42,100 | 50,000 | 19.23 | 25,000! 9.62 
- 252.6 255 | 2.83 | 1,860 | 7.29 | 1,343 | 5.27 
| | 
4324 889 | 1.31 21,144 | 23.79 | 7,574) 8.52 
136.8 164 | 3.10 1,722 | 10.48 910) 5.54 
79.82 | 186.9 | 149.0 58 | 2.60 | 14,500} 270] 4.66 192 31 
109.2 145 | 4.03 | 1,200 | 8.28 740 10 
267.1 ist | 4.33 | 2,238 | 14.78 68 4.49 
148.0 | 463 | 3.31 4,613 | 9.96 | 2,122} 4.58 
91.20 | 103.3 | 94.2 | 1,228 | 2.42 | 3,765 | 13,143 | 10.71 | 6,997) 5.70 
78.57 | 76.7 | 60.3 110 | 2.20 | 7,470] 2,400 | 21.81 50 | 7.73 
86.58 | 90.25| 78.2 189 | 1.51 | 8,010 759 4.02 
84.22 | 101.6 | 85.5 | 603 | L78 | 8,990) 8,788] 14.58 | 3,722) 6.17 
83.50 | 74.3 | 62.0 | 115 | 2.81 | 4,365 | 1,278) 11.10 | 705} 6.12 
80.90 | 173.5 | 140.1 163 | 2.41 | 13,720} 2,731 | 16.76 | 1,323} 8.12 
87.61 | 206.7 | 181.2 | 54 | 2.70 | 9,500 670 | 12.41 363 | 6.72 
83.51 | 85.7 | 71.6 | 149 | 2.49 | 5,680] 1,545 | 10.36 | *834| 5.59 
| 
79.36 | 116.9 | 92.6! 160 | 1.28 | 18,800 | 4,941 | 30.88 | 1,562 | 9.76 
430.0 | 112 3.08 336 2.99 
85.63 | 58.17] 50.2} 121 | 4.16 | 2,010] 1.262 | 10.42 682 | 5.63 
179, 211 | 4.72 881 | 4.18 
82.85 | 82.6 | 684 223 | 2.97 | 4,755 | 2,186] 9.81 648 | 2.91 
74.01 | 86.2 | 63.9 60 | 2.04 | 10,940 703 | 11.73 $4} 9.01 
51 0.14 307 | 6.02 
76.39 | 117.8 | 89.8 | S41 | 1.75 | 15,900 | 13,098 | 24.21 | 6,852 | 12.66 
67.95 | 105.2 | 71.4 176 | 3.35 | 10,080} 1,426] 8.10 | 1,120| 6.36 
79.89 | 102.1 | 81.5 | 230 | 2.30 | 8,900] 4,193} 18.23 | 1,566] 6.81 
86.19 | 78.0 | 67.2} 43] 1.59 | 6,790 367 | 8.54 397 | 9.23 
363.8 110 | 2.75 1,500 | 13.64 623 | 5.66 
79.23 | 171.7 | 136.0 84 | 4.2 8,500 | 1,008 | 12.00 251 | 2.99 
172.3 75 | 4.3 366 | 4.88 
66.26 | 84.2 | 55.8 17 | 1.31 | 21,700 275 | 16.18 208 | 12.24 
80.22 | 174.3 | 140.0 | 1,259 | 1.48 | 23,250 | 20,363 | 16.17 | 15,209 | 12.08 
63.2 898 | 2.99 10,000 | 11.14 | 2,190] 2.44 
97.04 | 95.5 | 92.8 | 647 | 2.19 | 1,289] 7,595 | 11.74 | 5,428] 8.39 
249.4 281 | 2.35 4,886 | 17.36 | 1,883 | 6.69 
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TABLE 2 (contd) 


! 
7 | 8 
| 
Community | (% of —— 
1 10 100 1.000 | come) 1,000 gal. 

. Salem, Ore. 2.30 | 13.40| 65.60} 517.60 3,164,745} 1,911,638 
. Salina, Kan. 1.12 | 9.45| 44.70} 382.20 968,757 775,005 

3. Salisbury, Md.2° 1.50 | 15.00| 84.50} 692.00 309,391 
. Salisbury, N.C.27 0.00 | 16.60} 97.60} 707.60 651,408 455,986 
. Salt Lake, Utah 0.73 | 7.30} 62.47) 602.47 12,999,010 | 10,618,847 
. San Antonio, Tex. 1.00 | 10.00} 67.74| 547.74 12,909,410 | 10,017,000 
. San Ber'dino, Cal. 0.70 | 7.00! 64.00; 410.00) 0.07| 4,364,938! 3,998,712 

. San Diego, Cal.'* 2.61 | 25.01 | 179.71 | 1,583.71 | 0.85 | 

. San Francisco, Cal.!* 2.59 | 23.76 | 196.71 | 1,283.35 | 2.82} 36,828,000 | 33,028,600 
. San Jose, Cal. 2.30 | 12.00 | 120.00! 1,200.00 | 21.00! 4,094,000| 3,775,000 

. San Jose W.S.C.° 6.84 | 29,390,978 | 
. San Marino, Cal. 1.55 | 13.13 | 121.13 | 1,201.13 | 29.68 1,614,167 | 1,486,597 
3. Sandusky, Ohio 1.25 | 11.25! 65.00| 560.00 1,635,160} 1,386,289 
. Santa Ana, Cal. 1.35 | 12.25| 76.25| 526.25 1,809,491 | 1,490,894 
. Santa Barbara, Cal. 1.50 | 13.00 | 120.00 | 1,200.00} 0.14 1,517,082 
. Santa Cruz, Cal. 1.50 | 6.80} 51.80} 501.80) 0.25! 1,518,781! 1,134,236 
. Santa Fe, N.M. 1.70 | 4.00} 19.50] 100.50 | 23.79 987,000 872,000 
. Saratoga Spgs., N.Y. | 1.58 | 15.08 | 150.08 | 1,500.08 | 1.85 954,580 560,338 

. Schenectady, N.Y. 0.80 | 8.00} 75.00; 505.00} 4.86 6,307 ,964 

. Scranton, Pa. 2.48  21.50/ 152.50} 694.00} 8.80| 31,153,719 
. Seattle, Wash. 0.90 | 9.00} 69.00} 609.00 | 31.63 27,227,573 
Shamokin Bor., Pa. | 2.60 | 10.27! 77.77} 645.27} 14.13} 2,280,000} 2,050,000 
. Sharon, Pa. 2.88 | 23.67 | 162.13 | 1,050.50| 12.24| 1,756,475} 1,307,562 
. Sheboygan, Wis. 1.36 | 8.16) 55.16) 380.66/ 19.02! 2,262,689] 1,823,750 
. Shorewood, Wis. 1.45 | 14.50] 145.00} 1,450.00 8.79 443,662 379,217 
. Sioux Cy., Iowa 1.88 | 11.85] 82.10) 757.10] 1.95| 2,868,344] 2,782,293 
. Sioux Falls, S.D. 2.25 | 13.41 80.67 815.67 2,575,154} 1,811,154 
. South Gate, Cal. 0.90 | 7.40) 51.20} 501.20 2,160,452} 1,582,508 
. S. Milwaukee, Wis. | 0.67 | 13.51} 62.39) 644.09 | 11.95 563,195 | 513,193 
. S. Orange, N.J. 2.25 | 22.50 225.00 | 2,250.00} 1.29 461,300 295,252 

| 
. So. Cal. Wtr. Co. 1.25 | 10.35| 95.35} 725.35 | 22.23| 9,500,000 | 8,770,000 

Spartanburg, S.C."° | 2.11 | 18.08/114.57| 852.57 | | 
393. Springfield, 1.75 | 13.50; 79.70; 728.60 3,571,823 3,126,320 

394. Springfield, Ohio 0.75 | 7.50| 73.75| 543.75 | 4,407,793 | 

395. Spokane, Wash. 0.71 7.01; 70.01 700.01 | 5.58) 14,390,932 
396. Stamford, Conn. 3.10 | 30.60 | 143.10| 827.10 | 32.23! 2,229,670} 2,019,600 
397. Sterling, 3.15 | 22.58] 159.67] 1,509.67! 9.71) 406,169 315,684 
398. Steubenville, Ohio 2.25 | 16.25 | 131.00! 1,278.50 | 1,300,000 676,000 
399. Stevens Pt., Wis.*” 1.75 | 11.35} 57.35) 352.35| 10.65, 424,487 | 365,525 
400. Streator, Ill. | 3.75 | 20.85 | 191.85 | 1,091.85 | 9.00 | 881,680 671,890 
401. Suffolk, Va. | 18.75 | 140.25) 1,310.25 306,324 256,406 
402. Superior, Wis. 3.00 | 21.00 | 15.24 1,415,230 884,033 
403. Swampscott, Mass. | 2.00 | 17.08 152.08) 1,502.08 375,000 360,000 
404. Sweetwater, Tex. 3.80 | 21.80! 156.80 | 1,506.80 | 670,000 607,000 
405. Syracuse, N.Y. 1.20 72.33 | 702.33 | 4.38 13,894,703 | 7,324,268 
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Rate Analysis, 1945 211 
9 10 il 12 13 14 1s 16 17 | 18 
—— Prod. Sales Miles of Mains Loss per Valves Hydrants 
Prod. Mai 
Sold Mile 
gpd./cap. Total spd. Total | Ber mi. | Total | Der mi. 
60.40 | 173.4 | 104.6 130 | 2.6 26,400 | 1,500 | 11.54 392 3.02 
80.00 | 121.4 97.2 | 65 2.97 8,160 638 | 9,82 620 | 9.54 
56.6 45 3.02 826 18.25 350 7.73 
70.00 87.9 61.5 38 1.87 14,100 269 7.08 347 9.13 
81.69 | 178.1 145.6 420 2.10 15,520 5,637 13.42 2,915 6.94 
77.59 | 884 | 68.6 | 765 | 1.91 | 10,370] 2,556| 3.34 | 3,119| 4.08 
91.61 | 212.8 195.0 229 4.07 4,380 | 4,373 | 19.12 1,503 6.58 
673 1.86 6,577 9.77 3,357 4.99 
89.68 | 121.5 | 109.0 1,005 .22 10,330 | 11,397 11.34 6,725 6.69 
92.21 86.3 79.6 443 3.40 1,970 5,404 12.20 947 2.14 
| 172.2 1,556.6 3.33 5,307 
92.10 | 176.9 163.0 126 .04 2,770 261 
84.78 | 157.2 133.2 105 .68 6,500 1,232 11.74 553 
82.39 | 123.9 | 102.0 127 16 6,870 | 1,886 | 14.90 680 
109.4 143 76 2,750 19.23 904 
74.68 | 189.1 141.2 125 5.68 8,450 2,000 | 16.00 635 
88.35 | 108.2 95.5 
58.70 | 189.5 111.2 45 26 24,000 718 15.96 404 
153.6 176 .56 5,116 29.10 2,259 
138.6 1,122 1.82 18,268 16.28 4,002 
1,090 9,609 8.84 10,496 
89.91 96.1 86.4 147 .26 4,290 1,200 8.16 291 
74.44 | 92.5 68.7 115 .20 | 10,690 | 1,523 | 13.30 553 
80.60 | 144.2 116.2 127 .94 9,450 1,150 9.09 951 
85.47 76.0 64.8 30 90 5,880 292 
97.00 98.3 95.2 247 .09 955 4,270 17.29 1,898 | 
70.33 147.0 103.2 113 35 18,520 1,409 12.47 623 
73.25 | 120.8 88.5 96 95 | 16,500 700 
91.12 128.6 117.1 30 53 4,570 682 22.51 329 
64.00 90.3 57.7 45 21 10,110 1,076 23.91 416 
92.32 | 108.0 99.6 854 3.54 2,340 2,036 
250 3.85 1,125 
87.53 204 5,990 3,017 14.77 1,479 
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394 142.1 201 2.36 1,303 6.48 
395 251.1 493 3.14 3,202 6.49 — 
396 | 90.58 | 94.0 85.2 154 2.37 3,740 | 819 5.32 j 
| 397 | 77.72 | 61.8 48.0 52 2.87 4,760 685 | 13.25 317 6.13 — 
| 398} 52.00 | 89.0 46.2 73 | 1.83 | 23,400 1,020 | 13.97 560 7.67 — 
| 399 | 86.11 | Be 62.6 42 2.60 3,840 386 9.28 304 7.31 
| 400} 76.21 | 134.2 102.2 65 3.63 8,840 564 8.64 317 4.85 — 
7 401} 83.70 67.1 56.2 34 2.72 4,020 196 5.76 © 
402 | 62.47 92.3 | 57.6 96 2.28 15,190 635 6.63 916 0.56 
403 | 96.00 86.8 | 83.2 37 3.13 1,110 592 | 16.00 321 8.68 bs ( 
404} 90.60 | 146.9 133.0 ‘ 
405} 52.71 | 165.5 | 87.2 390 1.70 | 46,200 | 6,838 | 17.53 5,073 | 13.01 4 


TABLE 2 (contd,) 


Monthly Rates in $4 
(1,000-cu.ft. units) 


Community 
1 10 100 1,000 

406. ‘Tacoma, Wash. 1.00 | 8.00} 48.00} 408.00 
407. Tamaqua, Pa. 
408. Tampa, Fla.*! 1.70 | 15.50/ 106.50; 916.50 
409. Taunton, Mass. 1.90 | 13.00} 81.33} 688.83 
410. Temple, Tex. 
411. Toledo, Ohio 0.90 | 9.00} 85.50! 724.50 
412. Tonawanda, N.Y. 0.75 | 7.50} 43.50) 324.67 
413. Topeka, Kan. 2.32 | 14.02} 99.02} 909.02 
414. Traverse Cy., Mich.'®| 0.80 | 6.49} 45.32 403.28 
415. Trinidad, Colo. 
416. Tucson, Ariz.#! 1.80 | 9.90} 90.90; 900.90 
417. Tuscaloosa, Ala. 2.11 | 18.00] 100.82} 675.20 
418. Two Rivers, Wis. 1.80 | 12.11} 72.43] 612.43 
419, Utica, N.Y. 2.11 | 17.78} 119.57} 721.26 
420. Vancouver, Wash. 1.96 | 17.68| 84.48) 534.48 
421. Ventura, Cal. 1.95 | 11.85} 92.85} 912.85 
422. Vincennes, Ind. 3.11 | 26.51/ 126.50} 531.50 
423. Virginia, Minn. 2.16 | 21.60 | 145.80 | 1,360.80 
424. Waco, Tex.'® 1.75 | 9.50} 77.00} 557.00 
425. Wakefield, Mass. 2.80 | 23.17 | 136.50} 1,216.50 
426. Walla Walla, Wash. 1.50 | 10.60} 78.60} 623.60 
427. Waltham, Mass. 2.20 | 14.80 | 131.80} 1,301.80 
428. Warren, Ohio 2.50 | 16.20 | 112.20} 1,012.20 
429. Washington, D.C.?° 1.00 | 7.29} 70.29} 700.29 
430. Waterloo, Iowa 2.18 | 14.35} 65.34 470.34 
431. Watertown, N.Y. 0.90 | 7.00} 50.00; 300.00 
432. Watertown, Wis. 1.62 | 12.60} 58.27} 465.60 
433. Waterville, Me. 
434. Waukegan, III.” 1.90 | 16.15} 77.67} 685.17 
435. Waukesha, Wis. 88 | 15.00} 96.25} 771.25 
436. Wausau, Wis. 2.00 | 12.50} 73.00; 516.00 
437. Waynesboro, Pa. 1.90 | 9.76} 57.93} 530.43 
438. Webster, Mass. 2.00 | 20.00! 160.00} 900.00 
439. Weehawken, N.J."' 
440. West Allis, Wis. 1.15 | 11.25} 110.25} 1,037.75 
441. W. Palm Bch., Fla. 2.10 | 21.00 | 210.00 | 2,100.00 
442. W. Sp’gf’ld, Mass. 2.10 | 13.08} 89.58} 854.58 
443. Westerly, R.I. 2.25 | 18.00} 78.75} 1,125.00 
444. Westfield, Mass. 1.50 | 15.00} 60.00 500.00 
445. Weymouth, Mass. 2:50 | 15.20] 102.45| 839.43 
446. Wheeling, W.Va.'® 
447. Whiting, Ind. 1.61 | 12.84} 76.47) 447.72 
448. Whittier, Cal.?’ 1.25 | 9.25] 54.25] 504.25 
449. Wichita, Kan. 1.69 13.50 | 16.65 93.15 
450. Wilkes-Barre, Pa. 2.48 21.50 152.50! 694.00 


6 | 7 8 

= Production Sales 

(% of 

In- | 

come) | 1,000 gal. 

7.36! 18,521,000 | 17,531,000 
508,503 473,307 
5,069,454 4,880,022 

0.24 1,244,402 1,035,319 
839,000 804,500 
16,325,970 | 13,637,401 
1,869,852 

2.99| 2,306,088 | 1,894,000 
911,048 633,519 

1,825,000 

0.94 3,364,836 2,953,874 
1,621,100 

26.84 310,857 286,148 
4,998,998} 3,729,638 

2.86| 3,401,734] 2,624,647 
1,713,934 1,632,319 

6.09 817,000 581,186 
528,910 330,924 
2,467,273 2,132,621 
377,933 
5,185,000 
1,360,073 727,123 
2,518,106 1,966,420 
56,459,830 | 27,189,800 
1,800,464 1,517,157 

0.65 1,704,909 1,288,234 

15.83 414,441 
1,472,191 
1,858,369 1,585,274 

7.46 855,245 778,396 

21.95 987,580 829,510 

960,680 
14,315,522 | 11,923,774 

5.76| 1,438,263} 1,307,141 
2,190,000 1,760,000 

0.06 835,512 771,105 

1.14 508,942 

18 754,380 
536,984 437,827 
3,402,020 | 2,319,258 

0.92 692,131 

0.59 1,165,718 1,037,500 

23.97 6,211,000 5,811,573 

9.28 | 31,153,719 | 20,445,085 
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Rate Analysis, 1945 


— 


1 9 10 11 12 13 14 15 | 16 17 18 
ain Prod. Sales Miles of Mains Loss pet Valves Hydrants 
Prod. ain- 
ania gpd./cap T per 1,000 a per mi. per mi. 
otal pop. Total al Total af main 
406| 94.65 | 333.8 | 320.0 386 | 2.54 7,025 | 4,526] 11.74 1,982 5.14 
407| 93.08 | 108.8" | 101.2 21 1.64 4,590 185 8.81 118 | 5.62 
408 | 96.26 | 81.5 78.5 500 | 2.93 1,039 | 5,300 | 10.60 1,972 3.94 
409 | 83.20 | 88.3 56.8 115 | 2.98 4,980 | 1,126) 9.79 | 1,183} 10.29 
410| 95.89 | 76.6 73.5 212 | 7.07 445 | 212 1.00 — 
411| 83.53 | 146.7 | 122.5 852 | 2.79 8,650 | 8895 | 10.44 5,963 7.00 — 
412 363.7 36 | 2.54 450 | 12.59 
413} 82.13 | 70.2 57.9 315 | 3.50 3,585 | 2,779 | 8.82 1,201} 3.81 
69.54 | 138.7 | 96.5 37 | 2.06 | 20,550 350 | 9.44 342 | 9.23 
415 333.3 55 | 3.67 230 4.18 © 
416| 87.79 | 168.0 | 147.2 202 | 3.68 5,570 | 1,774 8.78 790 | 3.91 — 
417 111.0 115 | 2.88 400 | 3.48 442 3.84 
418} 92.05 28 2,420} 312] 11.26 170 
419| 74.61 | 124.5 92.8 246 | 2.23 | 14,100 | 4,513 | 18.39 1,918 7.81 
420| 77.16 | 239.0 | 184.5 103 | 2.64 | 20,650 232 
421} 95.24 | 299.0 | 284.5 77. | 4.90 2,905 431 
422| 71.14 | 111.9 79.5 56 | 2.82 | 11,520 487 | 8.65 330 
423 | 62.57 42 12,900 188 
424| 86.44 | 90.1 77.8 211 | 2.81 4,350 | 2,462 | 11.67 758 
425 57.5 60 | 3.35 864 | 14.34 385 
426 546.4 85 | 3.27 648 7.26 341 
427| 53.46 | 85.5 45.6 101 | 2.31 | 17,200} 2,060! 20.44 876 
428| 78.09 | 115.0 | 89.9 131 | 2.19 | 11,510} 1,506 | 11.49 756 
429} 48.16 | 164.8 79.3 | 1,085 | 1.16 | 74,000 | 19,130 | 17.63 7,228 
430| 84.26 | 70.5 59.4 126 | 1.80 | 6,150} 2,664! 21.20 | 1,241 
75.56 | 122.9 92.8 84 | 2.21 | 13,600 | 1,020| 12.17 559 
432 94.6 41 | 3.42 476 | 11.61 373 
433 68 880 | 13.12 310 
434| 85.30 | 113.1 96.5 97 | 2.17 7,640 | 1,173 | 12.03 948 
435} 91.01 | 100.0 91.0 55 | 2.39 3,825 984 | 17.78 445 
436] 83.99 | 91.7 77.0 76 | 2.56 5,700 465 
437 251.0 42 | 4.00 400 5 82 
438 32 | 2.50 387 | 12.09 302 
439} 83.29 | 90.1 75.0 | 1,044 | 2.40 6,270 7,138 
440} 90.88 | 98.5 89.5 79 | 1.97 4,550 914 
441] 80.37 | 120.0 96.4 195 | 3.91 6,045 - 825 
442} 92.29 | 117.6 | 109.6 73 3.77 2,420 boat 522 
443 77.5 73 | 4.06 828 | 11.34 263 
444 103.6 72 3.59 1,004 | 14.00 475 
445) 81.53 | 52.5 42.9 117 | 4.19 2,320 | 1,029} 8.76 651 
446| 68.17 | 143.9 98.0 127 | 1.95 | 25,500 | 1,382 | 10.92 786 
447 | 151.7 13. | 1.04 135 | 10.38 122 
448| 88.99 | 158.8 | 141.0 60 | 2.96 5,860 411 
449| 93.57 | 109.1 | 102.1 357 | 2.29 3,060 | 2,629 7.36 1,349 
450} 65.63 1,122 26,150 3,946 
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TABLE 2 ( 

E conti Rate . 

1 2 | | 5 6 | 7 

| 
ty Tax | Production Sales 
Community (% of 

1 | 10 | 100 1,000 | cote) 1,000 gal. | 
Wilkinsburg, Pa. 13.01] 6,195,631 | 5,263,520 | 
Wilmington, Del.® | 0.90 | 7.26) 66.66| 660.00 6,265,920 | 152 

. Wilson, N.C.*8 1.75 | 13.58 | 112.77| 1,102.77 | 0.08 544,249| 426.900 | 452 

. Winchester, Mass. 1.50 | 15.00 | 150.00 | 1,500.00 366,899 453 

Winnetka, IIL. 1.50 | 15.00 | 150.00! 1,500.00 632,108} 572,302 
56. Winona, Minn. 1.25 | 6.16] 40.16, 364.16 803,470, 578,499 

. Worcester, Mass. 1.80 | 18.00 | 180.00 | 1,800.00 7,504,639 7,024315 | 4° 
Wyandotte, Mich. 1.78 | 12.87} 82.77| 760.17 | 
Xenia, Ohio | | 584,015} 408,809 | 

York, Pa. 3.25 | 11.80] 81.80] 659.30 | 4,727,315| 4,410,774 | 

Youngstown, Ohio 2.80 | 19.10/120.76| 854.10 5,494,497 | 5,493,827 [| 

Ypsilanti, Mich. 1.60 | 10.60} 100.60 | 1,000.60 | 595,000 450,000 


Notes for Table 2 begin on p. 256. 
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Rate Analysis, 1945_ 215 
1 9 | 10 11 | 12 | 13 14 15 16 | 17 | 18 
_— Prod. Sales | Miles of Mains Loss per Valves Hydrants 
Prod ain- 
Sold gpd /cap | Total per 1,000 mo T 1 per mi, 5 per mi. 
pop. E ota: of main Total of main 
451| 84.96 | 91.8 77.9 | 254 | 1.37 | 10,000! 4.5371 17.84 1,478 f 5.81 
452| 83.38 | 129.1 | 1076 | 205 | 13,920 | 5,074 | 24.80 | 1,303 6.81 
453| 78.44 | 66.3 52.0 | 3.11 | 4,600 400 | 5.71 450°) 6.42 
454| 78.40 | 65.7 51.4 62 | 4.06 3,510 | 1,133 | 18.27 646 | 10.42 
455| 90.54 | 133.2 | 120.8 52 | 4.00 3,150 482 |} 9.27 469 | 9.02 
| 
456| 72.00 | 91.7 | 66.0 55 | 2.29 11,200 | 425! 7.73 525 
457| 93.60 | 103.3 | 96,7 429 | 2.16 | 3,075 | 6,006! 13.99 3,727 
458 | | 93 | 950 10.20 756 | 
459| 70.00 | 123.1 | 86.1 25 {| 1.95 | 19,200}  300/ 11.86 214 
460| 93.30 | 158.7 | 148.0} 159] 1.95 | 5'450| 2,001 | 1206 | 602 
461| 99.99 | 86.0 86.0 399 | 2.28 | 5 | 8,123 | 20.37 | 3,671 
462| 75.63 | 101.9 | 77.0 | 50 | 3.13 | 7,950 | 1,000 | 20.00 280 
Notes for Table 2 begin on p. 256 | 
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Community 


1945 Revenue in Dollars 


3. Akron, Ohio 
. Alexandria, La. 


. Alhambra, Cal. 


. Alliance, Ohio 
. Alpena, Mich. 
. Amarillo, Tex. 
. Anaconda, Mont. 
. Anaheim, Cal. 


. Ann Arbor, Mich. 
. Anniston, Ala. 
. Ansonia, Conn. 
. Appleton, Wis. 
. Ashland, Ky. 


». Ashland, Wis. 

. Astoria, Ore. 

. Athol, Mass. 

. Atlanta, Ga. 
. Atlantic Cy., N.J. 


21. Auburn, Me. 


. Auburn, N.Y. 


23. Augusta, Ga. 


24. Augusta, Me. 
. Aurora, III. 


. Austin, Minn. 

. Austin, Tex. 

. Baltimore, Md. 
. Bangor, Me. 

. Bartlesville, Okla. 


. Baton Rouge, La. 
. Bay City, Mich. 
. Beaver Falls, Pa. 
. Bedford, Ind. 

. Bellevue, Pa. 


. Bellingham, Wash. 
. Berlin, N.H. 

. Beverly Hills, Cal. 
. Big Spring, Tex.'8 
. Billings, Mont. 


. Binghamton, N.Y. 
. Birmingham, Ala. 
. Bloomfield, N.J. 

. Bloomington, III 

. Bloomington, Ind. 


104,306.28} 42,813.43 


86,972.28 
139,430.46 


16,582.66 


49,888.04] 15,645.82 
43,741.70] 14,580.61 
38,310.55 836.80 
315,558.03) 175,779.00 


55,104.26 
93,942.85 


9,923.06) 
25,1 13.63) 
| 
11,364.54| 
28,630.07) 


63,464.89 
170,702.82 


548,359.69) 129,010.86 


112,089.02 
122,648.12 


36,202.53 
16,660.33 


323,724.47 


271,144.30 37,292.46) 


64,383.39 1,408.26) 
251,461.30 67,711.31] 
55,000.00} 10,000.00 


102,690.81 51,366.22) 
49,349.61! 


712,751.12 


121,388.36 
808,988.11 


Resid. Coml. | Ind. Total 2-4 
. Aberdeen, Wash. 84,094.75 83,751.95 61,605.00 229,451.70 
. Adrian, Mich. 56,150.40 137,448.32 


1,558,518.09 


279,956.51 


1 7 


565,900.64 


40,453.14) 187,572.85 
60,161.15} 132,340.50 
26,411.83} 129,966.77 
45,035.45} 184,515.91 


12,857.27 
87,483.45| 


5,566.66 


78,391.13 


44,714.01 
| 2,833,544.86 
491,337.03 


70,215.34 
188,840.77 


5,188.02 
69,784.29) 


10,086.95 
43,925.15 


84,916.38 
243,258.04 


75,819.49 
683,437.31 
6,089 271.69 
162,491.50 
153,585.89 


6,066.76) 


14,199.95) 
14,277.44 


323,724.47 
377,970.24 

78,844.06 
369,300.57 


69,533.48 
13,052.41) 
50,127.96) 


25,000.00 90,000.00 
398,783.79 
173,864.21 
184,623.23 


30,566.20) 


| 

76,608.56) 
291,432.68 
87,445.62 


247,346.53 
1,813,171.91 
276,151.25 
291,557.03 
16,006.44 122,056.55 


Munic, 


1,742.76 


4,666.00 


1,144.85 


4,862.75 
847.25 


300.00 


3,000.00 
2,414.93 


17,383.32 
460.00 
36,281.60 
150.00 
1,203.07 


5,663.88 
4,926.25 
1,075.00 
11,180.64 


5,332.87 


1,980.84 


1,405.56 


216 TABLE 3 | 
= 
; 1 | 2 | 3 | 4 | 5 | 6 1 
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2 
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12.76 
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4.85 
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Financial Analysis, 1945 
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1 7 | 8 | 9 10 11 12 
Revenue—$ (contd.) Expenses—$ 
Free Svce. 
$ Value 
Fire | Misc | Total 2-8 Operating Maint. 
1 1,500.00 | 1,201.56 232,153.26 56,185.86 13,614.03 
2 5,177.08 848.92 145,217.08 118,217.05 11,044.90 
3 15,689.95 | 1,574,208.04 226,760.00 342,358.48 162,737.39 
4 291,004.07 500.00 62,915.73 24,587.74 
5 279,956.51 100,429.44 176,582.66 
209,814.00 123,158.00 27,239.00 
2,203.88 572,770.52 20,000.00 167,092.08 n‘7 
v4 95,683.29 78,334.53 2,877.84 
, 116,889.47 3,284.15 90,411.89 
11} 36,920.00 10,275.43 234,768.28 Phat 118,317.64 18,646.83 
12 329,065.42 ; 62,241.94 23,500.50 
13| 17,167.56 151,008.76 ¥) 38,162.19 4,495.10 
14) 49,614.55 1,742.06 186,186.13 wy 77,309.09 n‘? 
15 | 211,904.27 53,122.07 9,479.34 
| 
16 | 30,826.56 745.14 109,962.83 33,858.06 5,774.53 
17 | 145,805.76 42,712.48 16,447.97 
18) 2,500.00 5,695.67 53,209.68 40,751.37 n‘7 
19 | | 2,833,544.86 622,635.03 537,502.54 130,181.13 
20 491,337.03 | 100,000.00 217,467.87 n? 
| 181.77 73,397.11 29,301.40 n‘? 
22 l 27.60 191,283.30 111,928.91 12,567.68 
23 120,687.62 
24 7,067.50 2,078.43 111,445.63 35,312.31 7,872.33 
25 243,258.04 123,185.17 n‘?7 
26| 3,210.00 79,489.49 19,084.05 n‘7 
27| 2,226.09 12,914.42 734,859.42 9,420.87 188,637.61 61,787.67 
28 6,089,271.69 1,168,866.29 509,044.20 
29 | 13,496.48 2,116.41 178,254.39 a 93,434.18 11,630.75 
30 | 672.15 155,461.11 arts 47,327.57 12,284.75 
31 
32} 65,000.00 3,595.48 397,983.83 245,806.34 
33! 33,481.04 11,823.39 428,200.92 ‘ 7 125,067.02 20,187.08 
34 79,919.06 ye is”, 75,249.42 1,743.09 
35| 21,126.36 55,672.67 457,280.24 122,894.39 29,570.25 
36 | .230,603.18 172,669.81 n‘7 
37) . 90,000.00 15,000.00 28,000.00 
38 ~—-1,000.00 | 405,116.66 20,996.26 | 
39 | 173,864.21 36,367.81 38,283.77 
40. 4,036.00 42,035.90 | 232,675.97 99,509.25 26,844.06 
41 6,475.06 253,821.59 63,000.00 203,570.92 |. =n? 
42} 79,110.82 83,462.80 | 1,975,745.53 531,555.20 112,516.38 
43 276,151.25 65,961.32 43,310.62 
44 2,052.86 295,015.45 5,283.53 121,825.66 20,223.82 
45 5,000.00 5,332.73 132,389.28 


LE 3 = 
0.00 
4.93 
3.32 
0.00 
1.60 | 
0.00 
3.07 
3.88 | 
6.25 
5.00 
0.64 7 
2.87 
0.84 


TABLE 3 (conué; 


. Bloomington, Ind. | 


— 


Fina 
16 | 17 
Expenses—$ (contd.) Net Boad 
Community Earnings Interest 
Depn. Taxes Total 11-14 $ 
Aberdeen, Wash. 77,351.56, 152,454.51] 79,698.75| 40,533.44) 
. Adrian, Mich. 32,813.73 162,075.68 2| 
3. Akron, Ohio 7,848.77 1,061,263.40| 213,820) 3. 
; . Alexandria, La. 13,993.51 101,496.98) 189,507.09 4 
Alhambra, Cal. 48,919.69 1,794.51 327,726.30 
6. Alliance, Ohio 150,397.00} 61,699.00 4,445.09) 6 
7. Alpena, Mich. 7 
Amarillo, Tex. 467,092.08} 405,678.44] 76,327.59, 
- 9, Anaconda, Mont. 6,012.55 6,010.79| 93,235.71 9 
10. Anaheim, Cal. 10 
11. Ann Arbor, Mich. 11 
12. Anniston, Ala. 6,644.25 216,929.49} 42,821.38 12 
13. Ansonia, Conn. 13,565.01 44,593.62| 13, 
14. Appleton, Wis. 24,389.27; 25,474.20) 127,172.56} 59,013.57! 14 
15. Ashland, Ky. 34,142.04 5,292.57 102,036.02) 109,868.25) 46,375.00 15 
16. Ashland, Wis. 7,068.19} 17,976.41 64,677.19) 17,703.51 22,061.67 16 
17. Astoria, Ore. 16,511.15 75,671.60 70,134.16 17 
i, 18. Athol, Mass. 209.88 40,961.25 18 
19. Atlanta, Ga. 2,399,311.66 3,066,995.33 44,397.50 19 
20. Atlantic Cy, N.J. | 8,138.82) 225,606.69} 213,251.31) 40,000.00 20 
21. Auburn, Me. 19,910.65 49,212.05 2,801.74 2,536.73 21 
? 22. Auburn, N.Y. 22,633.79 147,130.38} 49,694.60) 4,285.63 22 
23. Augusta, Ga. 537,646.64 23 
24. Augusta, Me. 28,198.84 742.33 72,125.81 39,319.82 18,379.14 24 
25. Aurora, 15,600.00 138,785.17; 249,042.86 8,920.00 25 
26. Austin, Minn. 15,909.73 34,893.78 44,595.71 732.99 26 
27. Austin, Tex. 105,828.00 69,036.00 425,289.28) 300,149.27 9,731.25 27 
28. Baltimore, Md. | 1,677,910.49 1,465,537.62 28 
29. Bangor, Me. 31,252.47 94.80 136,412.20 16,808.81 1,637.50 29 
30. Bartlesville, Okla. 12,671.64 2,283.96 30 
31. Baton Rouge, La. 31 
32. Bay City, Mich. 80,913.73 121.20} 326,841.27) 71,142.56 32 
33. Beaver Falls, Pa. 145,254.10! 284,101.83) 133,624.54 33 
34. Bedford, Ind. 6,755.04 744.98 84,492.53 247.50 34 
35. Bellevue, Pa. 152,464.64) 304,815.60; 99,836.65 35 
36. Bellingham, Wash. 82,690.18} 6,851.02} 262,211.01! | 
37. Berlitt, N.H. 28,000.00, 17,000.00, 17,500.00 37 
: 38. Beverly Hills, Cal. 1,466,873.33 2,225.05) 1,490,094.64 54,290.22 37,785.00 38 
39. Big Spring, Tex.'® 74,651.58 99 212.63 19,988.00 39 
40. Billings, Mont. 39,131.65 165,484.96} 67,191.01 40 
41. Binghamton, N.Y. | 25,470.10 229,041.02} 24,780.57 512.50 4] 
42. Birmingham, Ala. 131,057.64) 479,240.91 1,254,370.13) 727,609.76} 365,073.85 42 
43. Bloomfield, N.J. | 109,271.95; 280,639.27) 39,726.88 43 
44. Bloomington, III. 35,963.19 178,012.67 78,435.79} 43,850.50 44 
45 13,293.60} 16,308.35 45 


145.00 


327.50 


Financial Analysis, 


1 18 19 20 21 
Bonds ae Sinking Fund Payment 
Retired Div oo Bonds General 
$ Payment—$ Funds—$ 
1| 84,000.00 | 
2| 
3 487,000.00 | eae 150,000.00 
4 84,421.41 72,000.00 
5 29,000.00 18,575.00 


39,000.00 


6 
7 
8 116,000.00 
9 
0 


1 

27,000.00 
12 82,000.00 
13 

14 

15 7,000.00 
16 16,000.00 
17 

18 

19 73,000.00 
20 65,000.00 | 
21 14,000.00 
22 15,500.00 
23 

24 25,000.00 
25 13,000.00 
26 | 

27 52,000.00 | 
972,000.00 | 
29 | 6,000.00 
30 | 
31 J 

32 

33) 

34 5,000.00 | 
35| 75,000.00 
36 | 66,000.00 
37 25,000.00 | 
38 40,000.00 
39 44,000.00 
40 
4] 5,000.00 
42 

43 30,000.00 
44 44,000.00 
45) 20,000.00 


41,400.00 


114,000.00 


27,000.00 


13,822.96 


10,423.88 


30,000.00 


23,499.76 


61,833.34 


2,400.00 
28,531.25 


26,477.58 


100,000.00 
62,457.83 
24,000.00 


50,000.00 
53,209.68 
1,946,977.00 


508,017.78 
48,972.76 
15,000.00 

188,440.55 


102,000.00 
43,873.42 


15,280.00 


100,000.00 
35,224.63 


100,000.00 
35,000.00 


Added to 


Reserve 


210,443.40 


15,854.00 


90,479.96 


17,000.00 


24,592.17 
39,493.25 


213,251.31 


6,123.86 
40,000.00 


,000.00 
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47,411.89 
10,156.25 
25,470.10 


35,066.55 
13,000.00 
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788,000.00 


4,481,000.00 


466,000.00 
1,763,065.00 
46,000.00 


247,000.00 
774,000.00 


894,000.00 
630,000.00 


5,000.00 
1,325,000.00 
1 620,000.00 


322,700.00 
97,500.00 


556,500.00 
197,000.00 


165,000.00 
43,510,000.00 
60,000.00 
475,000.00 


836,000.00 
4,344,962.50 
6,000.00 
3,175,000.00 


604,023.01 
410,000.00 
820,000.00 
746,000.00 
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1945 Revenue in Dollars 


Community 
Resid. Coml. | Ind. Total 2-4 Munic. | 
46. Blytheville, Ark. 41,128.01) 18,909.48, 7,741.33| 67,778.82 100.30 
47. Boise, Idaho 204,966.34 57,315.11} 6,629.10 268,910.55 2,799.48 
48. Boone, Iowa | 88,514.00 none 
49. Boston, Mass. ; 
50. Braddock, Pa. 49,431.21 ; 
51. Bradford, Pa. 129,340.64 
52. Brawley, Calif. 
53. Bremerton, Wash. 272,913.40 n# 157,170.55) 430,083.95 1,545.20 
54. Brockton, Mass. 
55. Brookline, Mass. 371,352.00} 44,066.09 
56. Buffalo, N.Y. 2,689,639.66} 51,900.00 
57. Buffalo (Suburb.) 365,159.00 393,175.00} 758,334.00} 249,105.00 
58. Burbank, Cal.!” 462,260.00} 62,340.00} 98,500.00} 623,100.00 2,800.00 
59. Burlingame, Cal. 226,688.01 
60. Burlington, N.]J. 36,945.60 15,963.43 52,909.03 
61. Burlington, Vt. 
62. Butte, Mont. 221,643.32 59,186.42} 187,219.51 468,049.25 4,589.86 
63. Cambridge, Mass. 626,622.06 
64. Cambridge, Ohio 85,206.91 
65. Canton, IIl. CT 
te 
66. Canton, Ohio 550,543.00 
67. Carlisle, Pa. 
68. Carthage, Mo. 59,194.61 
69. Cedar Rapids, Iowa 183,986.35; 86,581.81 n® 270,568.16 
70. Centralia, Ill. 61,190.03} 30,176.63} 35,663.67 127,030.33 
71. Champaign, III. 185,258.98} 41,036.69} 24,246.82) 250,542.49 
72. Charleroi, Pa. 185,867.34 14,238.33) 66,713.66} 266,819.33 
73. Charleston, S.C. 382,781.94} 397,101.75) 34,455.92) 814,339.61 
74. Charleston, W.Va. 978,609.25) 359,104.34) 210,665.82) 1,548,379.41 
75. Chelsea, Mass. 
76. Chester, Pa. 370,328.34} 93,093.60} 189,998.44) 653,420.38 
77. Cheyenne, Wyo.'’ 225,447.95 84,230.35 n® 309,678.30 
78. Chicago, III. 
79. Chillicothe, Ohio 78,083.26} 23,418.39 101,501.65 
80. Cincinnati, Ohio 3,045,834.60 
81. Claremont, N.H. 29,676.27 7,586.38 4,290.96 41,553.61 910.55 
82. Clarksburg, W.Va. 108,261.70} 43,114.81} 99,979.13) 251,355.64 3,238.81 
83. Cleburne, Tex. 
84. Cleveland, Ohio 6,125,084.00 
85. Coffeyville, Kan. 
86. Colo. Spgs., Colo. 130,780.00} 88,246.00} 42,014.00) 261,040.00 a 
87. Columbia, Mo. 130,000.00 none 
88. Columbia, Pa. 47,101.46 4,594.87 18,245.51 69,941.84 
89. Columbus, Ga. 196,797.47 19,933.51] 151,265.44 367,996.42 9,270.17 
90. Compton, Cal. 164,596.08 
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Financial Analysts, 


—_ 


1 7 s | 9 10 11 12 
Revenue—$ (contd.) Expenses—$ 
Free Svce 
$ Value 
Fire Misc. | Total 2-8 Operating Maint. 
46| 3,333.28 829.00 72,041.40 
47| 9,900.00 268.85 281,878.88 66,766.55 8,550.33 
48 none none 88,514.00 1,297.00 46,247.00 4,023.00 
49 | 5,719,125.06 
50; 49,431.21 5,622.17 37,980.84 n‘7 
51 129,340.64 14,400.00 49,894.64 
52 99,654.81 53,419.65 
53| 6,672.00 15,781.70 | 454,082.85 111,594.19 19,324.17 
54 none none | 274,569.31 none 143,073.07 n‘? 
55 | 415,418.00 none 259,395.00 
56} 118,695.00 8,802.37 | 2,869,037.03 none 1,129,433.44 71,740.71 
57| 72,032.00 7,869.00 | 1,087,340.00 none 372,872.00 47,341.00 
58| 2,050.00 300.00 | 628,250.00 94,714.00 | 92,440.00 
59 2,929.55 229,617.56 40,824.58 | 
60 52,909.03 31,908.22 | 
61 7,500.00 77,385.28 | 29,639.74 
62| 14,790.00 55,240.76 542,669.87 245,591.86 | 36,113.66 
63 626,622.06 52,000.00 | 374,391.41 ni? 
64 none 2,434.39 87,641.30 8,500.00 
85,521.65 52,984.28 ni? 
66) pal 550,543.54 169,498.75 | 120,517.18 
67) 64,703.90 31,616.46 
68} fas 59,194.61 5,216.35 43,243.60 
270,568.16 41,970.00 149,941.99 29,230.39 
70 127,030.33 81,604.01 20,259.22 
71| 13,687.30 3,168.58 | 267,761.66 1,924.18 118,713.51 21,835.10 
72| 16,348.07 12,357.43 295,524.83 127,433.41 6,358.07 
73 6,002.71 7,561.25 827,903.57 9,768.77 233,102.63 20,318.75 
74| 99,322.29 18,206.60 | 1,665,908.30 ; 572,711.51 75,189.83 
75 193,168.86 ‘ain 
76| 21,457.91 43,249.82 | | 726,752.01 205,638.33 34,200.35 
77 12,339.49 322,017.79 135,788.27 n‘?7 
78 16,816,874.01 | 2,647,000.00 | 7,062,956.00 | 4,531,120.00 
79| 13,267.50 490.55 115,259.70 200.00 38,398.53 24,138.53 
80 3,045,834.60 106,544.72 | 1,125,501.16 771,260.10 
81| 4,740.00 3,818.03 51,022.19 150.00 14,244.65 | n‘?7 
82 5,684.58 260,279.03 222.57 102,471.94 52,587.47 
83 a 63,441.71 1,500.00 41,342.95 
84) 13,921.00 | 6,139,005.00 | 328,371.00 | 2,506,814.00 | 751,836.00 
85 a 139,922.66 71,716.67 36,398.03 
86 42,223.00 | 303,263.00 3,926.00 73,026.00 12,122.00 
87 none none 130,000.00 10,800.00 67,324.35 ni? 
88| 5,846.88 1,466.61 77,255.33 63,192.27 
89| 36,100.00 1,500.00 | 414,866.59 46,870.17 22,320.60 88,358.87 
90 827.00 165,423.08 63,703.60 n‘?7 
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TABLE 3 ond.) 


1 13 14 | 15 16 17 
Expenses—$ (contd.) Net Bond 
Community Earnings Interest 
Depn. | Taxes | Total 11-14 $ $ 
. Blytheville, Ark. 7,000.00 
. Boise, Idaho 36,344.58 77,860.96) 189,522.42 92,356.46 48,915.64 
. Boone, Iowa 38,244.00 1,750.00 90,264.00 
. Boston, Mass. 
50. Braddock, Pa. none none 37,980.84 13,037.07 3,698.05 
. Bradford, Pa. 32,161.08 82,055.72 
. Brawley, Cal. 53,419.65 
. Bremerton, Wash. 67,892.87 12,770.12) 211,581.35) 242,501.60 11,814.24 
. Brockton, Mass. none none 143,073.07 none 
. Brookline, Mass. none 408.00) 259,803.00 
. Buffalo, N.Y. none none 1,201,174.15) 1,667,862.88| 549,557.00 
. Buffalo (Suburb.) 85,411.00) 300,971.00! 806,595.00) 280,745.00) 165,000.00 
Burbank, Cal." 91,490.00! 174,820.00) 453,464.00, 109,531.00] 5,867.00 
. Burlingame, Cal. | 40,824.58 
. Burlington, N.J. 31,908.22 1,300.00 
. Burlington, Vt. 107,025.02 
. Butte, Mont. 103,682.63 88,383.90, 473,772.05 68,897.82 
. Cambridge, Mass. 3,268.06, 377,659.47 
. Cambridge, Ohio 
. Canton, 3,000.00) 55,984.28 
Canton, Ohio 34.62! 290,050.55) 133,618.75 
. Carlisle, Pa. 31,616.46 
. Carthage, Mo. ed 43,243.60 10,734.66 
Cedar Rapids, lowa | 5,386.61, 184,558.99! 85,316.14) 13,300.00 
Centralia, Ill. 27,000.00 128,863.23 1,713.50 
71. Champaign, III. | 19,359.25 159,907.86 76,953.80 
72. Charleroi, Pa. 41,807.92 74.95 175,674.35 
73. Charleston, S.C. 25,800.00 none 279,221.38) 399,117.65 53,148.20 
74. Charleston, W.Va. 122,456.83) 381,530.69} 1,151,888.86) 514,019.44) 291,313.33 
75. Chelsea, Mass. | eaten none 
| | 
76. Chester, Pa. 59,550.00, 1,007.39|  300,396.07| 260,930.17, 179,477.30 
77. Cheyenne, Wyo.'* 165,000.00 none 300,788.27; 21,229.52; 21,621.00 
78. Chicago, II. 11,594,076.00/4, 110,035.34) 1,112,762.53 
79. Chillicothe, Ohio | 62,537.06 | 16,875.00 
80. Cincinnati, Ohio ee 1,896,761.26| 775,264.06 74,174.50 
81. Claremont, N.H. 108.54) 14,353.19} 49,289.33] 8,498.80 
82. Clarksburg, W.Va. | 155,059.41] 66,743.61] 4,287.45 
83. Cleburne, Tex. 41,342.95) 3,123.72 
84. Cleveland, Ohio 290,032.00) 3,675,495.00| 688,480.00) 624,602.00 
85. Coffeyville, Kan. 126,085.90 
86. Colo. Spgs., Colo. 75,000.00 none 160,148.00) 113,641.00 4,735.00 
87. Columbia, Mo. 23,945.95 22,815.95 114,086.25 18,317.59 none 
88. Columbia, Pa. 12,630.15) 8,337.69 84,160.11 none 
89. Columbus, Ga. 57,963.77; none 168,643.24} 233,228.70; none 
90. Compton, Cal. 25,000.00 88,703.60 73,242.94 1,601.54 
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Financial Analysts, 1945 ie 


223 
- ] 
1 | 18 19 20 21 22 23 
Bonds - Sinking Fund Pz t Added t Deb 
$ Payment—$ Funds—$ $ $ 
46 
47 49,500.00 1,231,006.00 
48) 10,000.00 25,900.00 none 
50 7,178.70 none none 2,160.32 none 139,378.20 
51 75,000.00 
52 46,235.16 
53 38,000.00 none 38,000.00 36,000.00 211,581.35 480,000.00 
54 none none none none none 325,000.00 
55 
56 270,000.00 181,122.59 667,183.29 13,379 ,250.00 
57 none none none 115,745.00 4,400,000.00 
58 9,750.00 114,750.00 
59 22,961.71 165,831.27 
60 6,000.00 
6! 15,000.00 9,225.15 none of 
62 102,209.79 none 
63 183,465.00 341,000.00 
64 
65 = 
66 64,175.00 oy 454,000.00 
67 13,000.00 304,000.00 
68 none 
69 60,000.00 250,000.00 
70 | 45,000.00 670,000.00 
72 2,554,000.00 
73 50,000.00 none 60,000.00 186,199.44 315,410.50 1,675,000.00 
74 110,000.00 112,706.11 7,000,000.00 
75 none none none 48,179.45 none none 
76 90,000.00 176,933.25 | 5,519,000.00 
77| 50,000.00 none 70,000.00 24,000.00 $15,000.00 
78} 1,235,000.00 | 37,245,000.00 
79 18,000.00 5,000.00 3,125.00 | 740,000.00 
80 none none 203,040.00 none 775,264.06 2,804,700.00 
oh 
81 10,000.00 220,220.00 
82 9,000.00 79,000.00 
83 15,000.00 98,000.00 
84 1,084,000.00 133,368.00 688,480.00 12,267 ,500.00 
85 
86 none none none none 66,719.00 none 
87 none none 
88 none none none none 
89 none none none 100,000.00 none 
90 1,875.00 31,875.00 
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4 5 6 
1945 Revenue in Dollars 
Community 
Resid. Coml. Ind. Total 2-4 Munic, 

91. Concord, N.C. | 91,203.79 

92. Concord, N.H. 82,529.63} 21,517.40 104,047.03 

93. Corapolis, Pa. 42,522.85! 5,817.39] 22,059.62} 70,399.86 

94. Cortland, N.Y. 56,227.70 

95. Cuyahoga Falls, O. 

96. Dallas, Tex. 1,780,108.22 831,143.13) 2,611,251.35 

97. Danville, Va. 84,377.26} 33,879.52} 21,167.96) 139,424.74 

98. Dearborn, Mich. 

99. Decatur, Ala. 111,488.20} 54,138.23 8,214.50} 173,840.93 

100. Decatur, Ill. 

101. De Kalb County, Ga. 

102. Denison, Tex. 134,203.36 

103. Des Moines, Iowa 965,181.10 

104. Detroit, Mich. 14,190,783.55) 1,807,431.90/2,036,003.80) 8,034,219.25 

105. Dover, N.H. 69,681.22 

106. Du Bois, Pa. 33,044.00 7,403.45 7,127.00 27,574.45 

107. Dubuque, Iowa 125,031.25} 27,184.11) 27,184.11 179,399.47 none 
108. Duluth, Minn. 164,598.31 

109. Dunkirk, N.Y. 99 531.33 

110. E. Bay M.U.D.*19 5,191,601.00) 1,162,561.00] 1,185,888.00} 7,540,050.00) 1,359, 186.00 
111. E. Chicago, Ind. 237,357.14 n“ 248,279.70 485,636.84 45,639.96 | 
112. E. Jefferson, La. q 
113. E. Orange, N.J. 386,394.74 > 
114. E. Providence, R.I. i 
115. Eau Claire, Wis. 57,517.30 20,000.62 88,629.02 166,146.94 2,521.32 
116. Ecorse, Mich. 
117. Elgin, I. 
118. Elizabeth, N.J. 7 794,733.43 
119. Elizabeth Cy., N.C. 70,405.35 
120. Elkhart, Ind. 100,471.53} 17,723.41 18,653.51 136,848.45 3,165.47 
121. Elmhurst, Il. 82,269.01 
122. Elmira, N.Y. 197,234.91 n“# 80,531.50| 277,766.41 
123. Emporia, Kan. 56,061.00} 25,000.00} 30,000.00} 111,061.00 1,000.00 
124. Endicott, N.Y. 179,549.05 
125. Enid, Okla. 
126. Erie, Pa. 445,752.98} 48,953.82) 269,837.59) 764,544.39 none 
127. Escanaba, Mich. 58,765.64 58,765.64 1,500.95 | 
128. Eugene, Ore. 219,699.08 1,500.00 
129. Evanston, IIl. 415,083.29 none 
130. Everett, Wash. 185,663.95} 66,428.40} 233,544.60} 485,636.95 2,617.25 
131. Fall River, Mass. 464,000.00 

132. Fargo, 57,872.05} 75,403.39 n® 133,275.44 none 
133. Faribault, Minn. 46,543.74 
134. Fayetteville, N.C. 
135. Fitchburg, Mass. 102,120.00} 68,688.00 n® 170,808.00 
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Financial Analysis, 1945 


i 7 8 | 9 10 ll 12 
Revenue—$ (contd.) Expenses—$ 
Free Svce. 
$ Value 

Fire Misc. | Total 2-8 Operating Maint. 
91 91,203.79 11,851.38 25,703.51 
92 104,047.03 16,833.06 2,764.93 
93 6,280.56 77,746.84 120.75 49,814.76 
04 56,227.70 7,877.71 
95 123,867.31 5,507.48 | 106,028.49 
96 479,646.22 | 3,090,897.57 100,000.00 552,094.56 276,047.27 
97| 23,083.00 4,482.56 | 172,730.04 71,615.19 10,112.35 
98 | 609,945.18 563,242.17 ni? 
99| 14,095.22 188,172.15 81.87 43,966.28 1,860.89 
100 | 434,468.50 266,633.58 n‘? 

101 
102 | 134,203.36 9,240.00 71,963.45 ni? ~ 
103 60,000.00 1,025,181.10 262,930.91 139,155.12 
104 | 2,224,038.52 |10,258,257.77 3,951,101.36 
105 | 69,681.22 on 39,235.61 n‘? 
106 | 3,070.54 30,644.99 | 16,045.67 n‘? 
107 | none 2,932.10 182,331.57 | 85,000.00 | 73,100.60 21,192.19 
108 | | 539,355.52 | | 212,365.79 45,258.90 
109 1,359.73 | 4,900.14 105,791.20 | 4,105.03 | 91,284.78 n‘?7 
110) 367,699.00 | 504,239.00 | 9,771,174.00 | ee | 2,053,761.00 307,913.00 
111 118.02 | 531,394.82 218,797.53 
112 a 214,897.33 47,887.60 35,216.10 
113 io 386,394.74 40,000.00 150,012.32 89,512.91 
114 = 144,555.00 : 73,240.00 28,877.00 
115| 45,883.30 | 2,558.06) 217,109.62) 69,504.52 
116 48,008.31; 31,642.35 
174,861.56 1,339.00 114,667.14 
118) 19,721.00 814,454.43 471,829.98 n‘? 
119 70,405.35 56,778.31 ni? 
120, 8,936.62 637.50 | 149,588.04 59,879.18 6,076.33 
| 
121 | 82,269.01 47,348.25 2,522.61 
122! 10,407.22 1,854.84 290,028.47 37,000.00 142,454.38 ni? 
123 none 4,000.00 116,061.00 1,000.00 61,449.00 6,500.00 
124 7,150.00 5,703.97 192,403.02 122,060.44 n? 
125 | 94,253.47 41,907.63 
126) 3,285.00 662.31 | 768,491.70 73,979.07 554,984.85 n‘7 
127| 12,000.00 1,338.31 73,604.90 31,816.01 2,706.73 
128) 10,817.85 | 13,427.44 245,444.37 a5 62,361.69 
129; none | 5,769.16 | 420,852.45 168,959.61 
9,408.00 42.80 | 497,705.00 | 100,720.39 80,064.94 
131 | 464,000.00 201,900.00 
132) none none 133,275.44 92,825.27 17,868.19 
133 46,543.74 22,959.89 3,798.15 
134 | 31,112.58 180,141.81 3,674.91 99,207.77 n‘? 
135 | 170,808.00 57,850.00 82,308.75 
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226 TABLE 3 (conid.) 
1 13 14 15 16 17 
Expenses—$ (contd.) Net Bond 
Community Earnings Interest 
Depn. Taxes Total 11-14 $ $ 
91. Concord, N.C. none none 37,554.89) 53,648.90 
92. Concord, N.H. 23,016.46) 17.00 42,631.45) 19,716.57 3,426.25 
93. Coraopolis, Pa. 22,500.00 72,314.76 
94. Cortland, N.Y. 
95. Cuyahoga Falls, O. 17,838.82 none 123,867.31 17,838.82 none 
96. Dallas, Tex. | 828,141.83) 2,262,755.74 
97. Danville, Va. 22,037.17 7,456.46) 111,221.17) 61,508.87 5,647.00 
98. Dearborn, Mich. 563,242.17; 46,703.01 66,332.50 
99. Decatur, Ala. 17,822.45 63,649.62, 73,058.65, 32,520.00 
100. Decatur, 30,000.00} 296,633.58 137,834.92 5,175.00 
101. De Kalb County, Ga. 
102. Denison, Tex. none none 71,963.45) 65,778.39 7,043.98 
103. Des. Moines, lowa 129,251.11) 531,337.14 161,810.86 
104. Detroit, Mich. 2,669,648. 58| | 6,620,749.94| 3,637,507.83) 2,484, 135.66 
105. Dover, N.H. 190.00 39,425.61 none 
106. Du Bois, Pa. 6,709.69 340.10 23,095.46 14,541.21 
107. Dubuque, Iowa 37,610.00 3,546.20 135,448.99 none 
108. Duluth, Minn. 104,025.09 361,649.78 
109. Dunkirk, N.Y. 15,041.28 106,326.06} — 1,894.59 
110. E. Bay 16,694.00} 2,378,368.00/6,003,560.00) 2,413,125.00 
111. E. Chicago, Ind. 33,175.80 5,736.66 257,709.99 90,910.00 
112. E. Jefferson, La. 17,695.65} 100,799.35, 
113. E. Orange, N.J. 75,840.95} 29,128.81 344,494.99 37,302.86 11,987.92 
114. E. Providence, R.I. | 1,000.00 103,117.00 24,198.75 
115. Eau Claire, Wis. een 31,900.00 125,411.60 89,909.82 none 
116. Ecorse, Mich. 31,642.35] 16,361.96 680.00 
117. Elgin, Ill. 7,083.62 121,750.76 
118. Elizabeth, N.J. 124,000.00) 595,829.98, 18,981.95! 199,642.50 
119. Elizabeth Cy., N.C. 56,778.31 13,627.04 21,449.51 
120. Elkhart, Ind. 15,107.15 1,439.26) 82,501.92) 23,734.74 41,465.00 
121. Elmhurst, Ill. 6,411.97| none 56,282.83 10,740.00 
122. Elmira, N.Y. 11,548.58 154,002.96} 193,053.36 
123. Emporia, Kan. 18,673.00 800.00. 87,422.00 487.00 
124. Endicott, N.Y. 20,479.01 32,348.16 174,887.61 
125. Enid, Okla. 136,161.10; 198,843.08 
126. Erie, Pa. 169,783.13 3,488.77, 728,256.75) 46,716.70) 41,155.00 
127. Escanaba, Mich. 12,693.00 10,375.70 57,591.44 7,074.70 
128. Eugene, Ore. 57,000.00! 31,017.81 150,379.50) 95,064.87 
129. Evanston, III. none none 168,959.61! 251,892.84) 14,999.88 
130. Everett, Wash. 120,000.00 33,623.06 aNoneeny 87,153.75| 38,280.00 
131, Fall River, Mass. 201,900.00, 
132. Fargo, N.D.!® 2,157.38 1,107.36 113,958.20 
133. Faribault, Minn. 10,104.44 none 36,862.48 
134. Fayetteville, N.C. | 99,207.77, 80,934.04, 18,173.66 
135 82,308.75, 170,808.11, none 
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Financial Analysts, 1945 227 
1 18 19 20 21 22 23 
Bond as Sinking Fund Pay Added I 
$ Payment—$ Funds—$ $ 
91 10,000.00 | 16,000.00 330,000.00 
92 17,000.00 | ty 20,000.00 74,000.00 
94 Ar ove» 
95 9,195.00 none none none none 61,000.00 
96} 444,000.00 512,658.12 75,000.00 361,174.22 6,704,500.00 
97 | 55,861.87 447,500.00 
98 | 45,000.00 259,685.90 1,479,000.00 
99 | 11,000.00 19,500.00 6,480.00 802,000.00 
100 30,000.00 137,834.92 360,000.00 
101 
102 none none 2,397.72 45,558.30 10,778.39 235,000.00 
103| 134,122.02 197,911.08 3,238,000.00 
104 1,153,372.17 | 41,364,947.24 
105 none none none 31,000.00 none none 
106 | 8,000.00 6,000.00 5,000.00 69,500.00 
107 | none none none 15,000.00 none 2,013,310.88 
1,625,000.00 le J 3,562,000.00 | 47,450,000.00 
41,500.00, 1,481,000.00 
112 61,000.00 5,081.00 
113 13,000.00 77.49 24,350.05 75,840.95 263,000.00 
114 25,000.00 555,000.00 
115 | 9,243.10 23,416.62 606,156.04 
117 8,000.00 if 13,000.00 7,174.57 101,000.00 
118; 124,000.00 3,249,000.00 
119} 15,400.00 63,305.00 
7 
120 27,000.00 | | 953,000.00 
121; 18,000.00 | 80,000.00 
122 | 15,000.00 
123 5,417.00 | 5,595.00 24,691.00 
5 
126 |45,000,000.00 none none none 120,889.53 
127 5,000.00 
128 UF fi 531,659.55 
129 | 7 232,000.00 4,892.96 155,000.00 
130; 200,000.00 | 910,000.00 
131 160,000.00 
132 none none none none owe none 
133 
134 18,860.96 43,899.42 514,843.51 
135 | 81,275.00 
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1 2 | 3 | 4 5 6 
1945 in Doll 
Community 
Resid. Coml. Ind. Total 2-4 Munic. 
136. Flint, Mich. 970,621.36 
137. Florence, Ala. | 110,872.67 none 
138. Fond du Lac, Wis. 79,063.09 24,517.93 22,306.07; 125,887.09 4,054.00 
139. Ft. Collins, Colo. 72,636.00 52,929.72 125,565.72 
140. Ft. Dodge, Iowa 67,760.69 n“4 30,000.00 97,760.69 none 
141. Ft. Madison, lowa 73,146.46 9,257.14 
142. *t. Wayne, Ind. 570,831.47 a” 193,698.59 764,530.06; 12,014.44 
143. Ft. Worth, Tex.?° 
144. Fostoria, Ohio 
145. Frankfort, Ky. 96,139.49 
146. Frederick, Md. 102,162.70 102,162.70 
147, Freeport, Ill. 104,468.94 20,864.60} 125,333.54 2,142.08 
148. Freeport, N.Y. 96,319.86} 18,505.65 n® 114,825.51 none 
149. Fremont, Neb. : 43,522.94 
150. Fresno, Cal. 417,108.02] 171,488.92 nis 588,596.94 9,684.96 
151. Fullerton, Cal. © 83,964.84 3,429.25; 10,208.15 97,602.24 9,641.05 
152. Fulton, N.Y. 
153. Gainesville, Fla. 82,410.13 1,348.00 
154. Galesburg, III. +6, none 
155. Garden Cy. N.Y. 112,986.00 116.00 
156. Gary, Ind. 304,881.00} 117,808.00} 45,712.00 468,401.00 16,817.00 
157. Gastonia, N.C.?! 195,276.14 none 
158. Glen Cove, N.Y. 72,158.00 3,900.00 76,058.00 1,826.00 
159. Glendale, 817,203.24 
160. Glens Falls, N.Y. 78,246.70 n‘4 4,763.30 83,010.00 none 
161. Gloversville, N.Y. : 105,004.22 none 
162. Goshen, Ind. gos a 40,642.17 
163. Grand I., Neb. 406,147.10 4,526.50 
164. Gr. Junction, Colo. . > 133,996.32 
165. Gr. Rapids, Mich." 955,466.66 
166. Gr. Falls, Mont. 71 
167. Greeley, Colo. 76,766.28 63,250.54 n*® 140,016.82 1,000.00 
168. Green Bay, Wis. 160,907.00, 45,540.00 206,447.00 5,850.00 
169. Greenfield, Mass. 69,306.85 none 
170. Greenville, S.C.” 174,511.32} 122,903.22) 133,580.37; 430,994.91 
171. Greenwood, Miss.?° 59,704.53 none 
172. Greenwood, S.C. 61,126.00 
173. Griffin, Ga, 45,000.00; 60,000.00 n#® 105,000.00 
174. Hagerstown, Md. 312,168.61 
175. Hamtramck, Mich. 120,348.76; 13,140.03) 125,615.18! 259,103.97 4,074.75 
176. Hanover, Pa. 107,803.29} 13,464.91 19,513.39} 140,781.59 
177. Hartford, Conn. 1,079,784.74 404,244.14) 1,484,028.88) 99,273.30 
178. Hastings, Neb. 82,594.43 4,771.59 
179. Haverhill, Mass. 100,352.95} 62,966.84 163,319.79 none 
180. Hibbing, Minn. 103,062.44 
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- 
| 7 } 8 | 9 10 11 | 12 
Revenue—$ (contd.) — Expenses—$ 
= $ Value —— 

Fire | Misc Total 2-8 Operating Maint. 
136 | none 37,588.02 | 1,008,209.38 121,050.00 397,755.15 93,663.53 
137 none 3,415.42 114,288.09 1,520.40 41,503.77 12,473.50 
35,766.64 441.22 | 166,149.04 47,479.96 | 9,180.62 
139 8,037.82 133,603.54 12,000.00 25,602.40 10,399.79 ; 
140 none | 97,760.69 3,070.81 59,625.00 ni? 4 
141 623.74 560.08 83,587.42 31,173.84 ni? 
142 66,866.00 1,093.91 773,850.75 70,653.66 503,879.91 | 114,041.82 
143 1,416,716.51 none 473,431.44 130,345.00 
144 96,141.50 85,110.22 
145 6,660.00 9,043.32 111,842.81 none ? 

| 
146 none 102,162.70 none =a 
47 27,351.72 | 1,482.83 | 156,310.17 50,063.89 | 7,300.34 
148 none | 2,385.44 117,210.95 48,000.00 54,447.83 
497,749.96 | 51,272.90 513.17 | 35,865.69 ni? 
150 4,358.25 1,427.33 604,067.48 none | 163,618.10 35,961.95 
5,496.00 996.00 113,735.29 51,665.92 | 19,522.14 
15 72,449.47 64,046.79 n‘?7 
153. 9,360.00 93,118.13 9,186.70 60,566.14 ni? 
154 none none 185,748.01 75,000.00 84,627.85 | n‘? 4 
155 7,099.00 120,201.00 73,528.00 | ni? 
136 41,487.00 4,941.00 531,646.00 
157 none none | 195,276.14 18,743.50 52,345.72 12,517.31 
158 16,030.00 4,733.00 98,647.00 none 31,194.00 8,222.00 
159 34,402.00 38,515.72 | 890,120.96 305,982.36 n‘? 
160 none | 3,731.57 | 86,741.57 OO 51,450.30 ni? Y 
161 none 3,259.66 | 108,263.88 112,481.76 se ax. 
162. 10,280.00 | 3.086.45 54,008.62 30,573.27 ni? 
163 5,325.00 | 115,998.60 none 61,508.45 4,639.30 
164 2,390.98 136,387.30 59,101.49 ni? 
165) 38,216.60 139,680.38 | 1,133,363.64 none 553,543.73 ni? 
166 303,388.35 145,619.18 
167. 5,000.00 21,437.73 | 167,454.55 38,604.37 14,846.53 
168 56,933.00 687.00 269,917.00 none 75,017.00 41,103.00 
169 none 2,690.00 71,966.85 25,000.00 41,092.33 | n‘?7 
170 6,500.94 3,012.51 440,508.36 54,569.12 | 22,173.32 
171 none 2,406.97 62,111.50 15,000.00 22,674.63 | n‘?7 ‘ 
172 8,500.00 | 69,626.00 35,546.00 | 
173 105,000.00 1,000.00 | : 
174 17,953.63 1,040.83 391,163.07 122,681.25 ni? '* 
175 13,500.00 393.62 | 277,072.34 none 
176 3,261.90 4,920.03 148,963.52 675.16 35,786.31 4,160.03 
177, 19,907.93 1,603,210.11 534,928.36 ni? 
178 5,547.10 88,811.80 4,796.13 42,776.65 | 7,359.92 
179 | none none 163,319.79 144,545.08 | n‘? 
180 1,000.00 104,062.44 none 86,530.80 | 31,725.74 
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TABLE 3 (contd,) 
1 13 14 15 16 17 
Expenses—$ (contd.) Net Bond 
Community — - — Earnings Interest 
Depn. Taxes Total 11-14 $ 
136. Flint, Mich. none 491,418.68) 51,085.99 
137. Florence, Ala. none none 53,977.27, 60,310.82 2,244.65 
138. Fond du Lac, Wis. 25,399.55 82,060.13) 65,259.57 1,875.00 
139. Ft. Collins, Colo. 35,923.24 none 71,925.43 61,678.12 31,930.00 
140. Ft. Dodge, Iowa 20,000.00 2,241.18 81,866.18 none 
| 
141. Ft. Madison, Iowa | 31,173.84 
142. Ft. Wayne, Ind. | 7,910.68; 625,832.41 3,219.53) 51,634,3] 
143. Ft. Worth, Tex.?° none 20,220.00, 623,996.00) 854,900.24; 274,055.09 
144. Fostoria, Ohio 85,1 10.22| 
145. Frankfort, Ky. 
146. Frederick, Md. | 
147. Freeport, Ill. 19,480.78 76,845.01, 29,915.71] 44,065,00 
148. Freeport, N.Y. 31,551.14 85,998.97 20,416.84) 8,350.76 
149. Fremont, Neb. 9 441.57 45,307.26 1,260.00 
150. Fresno, Cal. 45,000.00 247,653.66) 356,413.82 78,525.00 
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1945 231, 
i8 19 20 | 21 22 23 
Bonds sos Sinking Fund | Pay t Added t Debt 
Retired ~ Geneval Outstanding 
$ Payment—$ Funds—$ | $ $ 
161,000.00 101,598.22 254,132.66 842,600.00 | 
100,000.00 none none none none 
10,000.00 ; 3,659.53 | 40,000.00 
33,000.00 | 29,748.12 775,000.00 
none | none none 10,000.00 20,000.00 none a 
92,000.00 | none none none none 1,136,000.00 
283,750.00 none DC 20,028.00 6,000,000.00 
28,275.00 | 229,600.00 
21,000.00 none 24,052.96 1,238,000.00 
22,000.00 2,413.65 245,000.00 
84,000.00 | 190,853.00 1,745,000.00 
17,373.00 31,000.00 » 128,400.00 
20,000.00 122,000.00 
19,000.00 | 3,435.00 
- 
118,531.50 none 609,710. 0 
2,220.00 none 19,950.32 335,783.20 462,397.23 134,880.00 
11,000.00 | none none none 20,000.00 none 
36,000.00 | 114,000.00 
12,000.00 none 6,000.00 none 8,950.50 66,209.30 
18,273.75 none 
34,000.00 none none 6,000.00 | none 106,250.00 
50,000.00 none 154,938.81 77,000.00 | 41,172.50 3,109,000.00 
33,300.00 | - 69,000.00 254,170.51 
15,000.00 a 195,000.00 
25,000.00 | yw 7,500.00 849 645,000.00 
85,000.00 77,500.00 | none 3,373,000.00 
none none none none none 
8,000.00 2,000.00 8,592.00 46,000.00 | 
none none none 25,000.00 23,000.00 none ¥ 
none none none 71,020.90 none 2,179,000.00 
mee 29 195.56 4 16 000.00 
| 
66,292.50 40,000.00 784,000.00 
499,000.00 574.13 | 10,034,000.00 
13,000.00 9,609.44 91,000.00 


none 
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TABLE 3 (conig 
1 2 3 | 4 | 5 | 6 
1945 Revenue in Dollars 
Community - —— 
Resid. Coml. | Ind. Total 2-4 Munic, 
. High Point, N.C. 226,695.55 2,760.49 
. Hoboken, N.J. 8 
. Holland, Mich. 68,638.23) 2,480.09 
. Holyoke, Mass. 128,477.53, 10,123.91 42,782.71) 181,384.15] 3,500.36 
5. Honolulu, T.H. 891,105.34) 560,681.66 187,321.70) 1,639,108.70) 2,715.0 
186. Hot Springs, 100,569.00 147,120.18 14,650.82 262,340.00 ‘1,057.95 
187. Houston, Tex. 1,584,219.66| 408,000.00 1,992 219.60 none 
188. Hudson, N.Y. 
189. Independence, Kan. 79,200.00 
190. Indiana, Pa. 57,957.24; 34,241.46! 2,357.24 94,555.94 1,572.57 
| | 
| 
191. Indianapolis, Ind. 1,733,757.89| 525,175.98) 607,684.60) 2,866,618.47| 31,717.30 
192. Jackson, Miss. 396,219.51 none 
193. Jackson, Tenn. 124,292.52 
194. Jacksonville, Ill. 120,495.65 
195. Jamestown, N.Y. 114,406.83) 42,294.45 50,245.30 206,946.58 15,165.20 
196. Janesville, Wis. 
197. Johnson Cy., N.Y. 58,285.46) 31,249.95) 89,535.41 , 
198. Jonesboro, Ark. 78,294.58 
199. Kalamazoo, Mich. 183,074.65) 51,573.93 234,648.58 
200. Kansas Cy., Mo.** 2,688,414.00 
201. Kenosha, Wis. ; 101,188.32) 30,046.10; 114,972.54 246,206.96 9,251.04 
202. Keokuk, lowa 68,330.00 28,109.00 ns 96,439.00, 1,561.94 
203. Kewanee, III. = 
204. Kirkwood, Mo. | 90,693.44 
205. Klamath Falls, Ore. 151,454.00 86,155.00) 30,574.00 268,183.00 1,610.00 
206. Knoxville, Tenn. 949 400.04 
207. La Crosse, Wis. 76,395.59 23,554.65 33,675.65 133,625.89 4,995.31 
208. Lafayette, Ind. 105,454.98 35,541.64 140,996.62 2,792.19 
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Financial Analysis, 1945 


224! 32,636.10 


' 7 8 10 11 12 
Revenue—$ (contd.) Expenses—$ 
$ Value — 
Fire Misc | Total 2-8 Operating Maint. 
181| none 10,188.29 239,653.24 22,980.00 83,254.33 
182 
183 18,760.00 372.27 90,250.50 | none 37,861.18 ni? 
184 14,588.00 15,484.58 | 215,047.09 153,262.10 ni? 
185 | none 722,022.17 2,363,845.87 1,081,776.91 n‘? 
186 4,735.44 6,251.77 | 274,385.16 100.00 | 106,775.28 10,300.90 
187 none none 1,992,219.66 78,000.00 | 974,317.72 
188 
189 1,800.00 | 81,000.00 12,000.00 | 25,000.00 10,300.00 
190 6,935.00 | 2,043.39 | 105,106.90 37,885.07 2,867.77 
191 440,877.35 77,555.92 | 3,416,769.04 none 858,795.79 127,111.74 
192 none 396,219.51 4,000.00 | 173,284.40 ni? 
193 7,913.75 132,206.27 | 
194 | 120,495.65 14,000.00 61,706.94 ni? 
195| 30,190.00 15,530.26 | 267,832.04 none 84,533.27 22,198.99 
196 133,313.12 98,917.62 | ni? 
197} 2,603.32 4,450.72 96,589.45 49,760.22 5,617.11 
198 none 1,713.26 80,007.84 850.00 28,239.68 14,693.37 
199! 40,109.88 69,098.13 303,746.71 none 124,059.92 ni? 
200 36,446.00 | 2,724,860.00 1,115,526.00 | 145,443.00 
201 70,000.00 4,116.93 329,574.93 none 139,134.48 
202| 11,070.00 1,046.52 110,117.46 300.00 45,220.30 nt 
203 | 
204 | 90,693.44 38,000.00 | 48,000.00 
205; 14,844.00 1,346.00 | 285,983.00 none 78,452.00 | 11,009.00 
206 68,644.92 | 22,246.18 | 1,040,291.14 none 290,641.99 | 139,486.97 
207 | 54,477.36 | 1,021.67 194,120.23 92,059.32 | 
208} 12,750.00 | 2,517.62 159,056.43 none 81,510.82 | 11,123.02 
209 | 118,454.22 none 55,530.06 6,807.28 
210 none 9,795.04 79,418.01 none 61,307.37 6,919.66 
| 
211 | 3,453.14 90,846.21 18,370.00 | 85,482.07 | 
212 | 21,825.74 462,571.33 197,330.26 | n‘?7 
23} 59,415.00 17,126.91 | 624,565.94 76,678.52 407,642.14 44,971.71 
214 -12,834.00 5,097.00 89,068.00 49,244.00 4,872.00 
15! 4,465.08 1,131.67 | 180,055.27 200.00 29,210.10 | 7,569.48 
216 294,869.17 249,415.14 ni? 
217 1,710.73 | 146,501.64 none 57,621.32 n‘? 
98,302.28 64,130.89 13,619. 33 
219) = 9,375.00 952.29 139,578.41 7,000.00 | 52,475.73 | n‘? 
220 | none 14,310.00 | 302,257.00 30,200.00 255,142.00 | n‘?7 
9,489.00 1,003.00 70,611.00 31,889.00 | 4,057.00 
222 none 7,266.78 | 447,532.74 none 162,724.98 | 12,357.21 
223 738.33 50,014.49 3,860.00 36,930.99 | n‘7 


132,461.06 | 


800, 509.80 
160,039.85 
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234,332.19 
119,510.05 
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TABLE 3 (contd) | ring 
— 
1 13 | 14 | 15 16 17 , 

Expenses—$ (contd.) Net Bond 

Community ———— Earnings Interest 

Depn. Taxes | Total 11-14 . $ 

| — 
181. High Point, N.C. none none | 83,254.23) 156,398.91) 100,825.) | 181 
182. Hoboken, N.]. | 182 
183. Holland, Mich. 13,972.73 7,097.91) 58,931.82 31,318.68 6,632.74 | 183 
184. Holyoke, Mass. none 1,591.32 154,853.42 5,759.69 5,360.00 | 184 
185. Honolulu, T.H. 336,581.71 1,418,358.62) 229, 296,32 185, 
186. Hot Springs, Ark.** 14,351.87 13,120.00 144,548.05) 130,837.76 62,250.00 186 
187. Houston, Tex. 974,317.72 324,520.34 187 | 
188. Hudson, N.Y. 188 
189. Independence, Kan. 36,100.00 25,000.00) 189 
190. Indiana, Pa. 8,667.77; 17,505.15 66,925.89) 25,432.92) 20,073.42 | 390 


676,963.85 191 
20,136.25 192 
3,272.50 | 193 


2,257,315.59) | 165,567.21 
224,344.25) 122,174.94 
77,608.69) 51,325.08 


193,283.82] 1,078, 124.24 
51,059.85 
none 


191. Indianapolis, Ind. 
192. Jackson, Miss. 
193, Jackson, Tenn. 


. Lockport, N.Y. 


194. Jacksonville, Il. 20,127.08 81,834.02 7,865.50 | 194 
195. Jamestown, N.Y. 48,692.11 9,833.20) 165,257.57) 102,574.47 8,050.00} 195 | 
196. Janesville, Wis. | 98,917.62 196 | 
197. Johnson Cy., N.Y. none 784.86) 56,162.19 827.82] 197 | 
198. Jonesboro, Ark. 17,679.37 949.45 61,561.87 18,445.97 198 
199. Kalamazoo, Mich. 30,985.83 155,045.75) 144,566.33 none 199 
200. Kansas Cy., Mo.*# 543,789.00 1,804,758.00 631,851.00! 316,250.00] 200 
201. Kenosha, Wis. 33,459.30) 42,253.37 214,847.15) 112,670.54 201 
202. Keokuk, Iowa 45,220.30 66,024.55 2,800.00 | 202 
203. Kewanee, III. 203 
204. Kirkwood, Mo. . none 86,000.00 4,000.00 ’ 04 
205. Klamath Falls, Ore. 76,655.00 166,116.00 96,446.00 205 
| 

. Knoxville, Tenn. 96,581.94) 129,744.00} 566,454.90, 402,632.08) 152,584.78 

. La Crosse, Wis. 15,957.36) 17,934.43 125,951.11 69,695.86 

. Lafayette, Ind. 11,119.33 1,342.09 105,095.26 53,961.17 2,310.00 

. La Grange, III. 21,209.71 83,547.05 

. Lake County, Ohio none 68,227.03 11,190.98) 
211. Lancaster, Ohio’ | $5,482.07; 5,364.14, 
212. Lancaster, Pa. none none | 197,330.26, 263,241.07) i 

. Lansing, Mich. 99,852.67| 76,678.57; 629,145.09} —4,579.15) 5,033.89 

. La Porte, Ind. 3,504.00 736.00| 58,356.00 

5. Latrobe, Pa. none none 36,779.58) 30,973.21 60,830.00 

. Lawrence, Mass. 249,415.14 

. Leavenworth, Kan. 17,820.20 j 75,441.52) 59,522.82) 10,415.00 

. Lewiston, Idaho 4 77,750.22 98,302.25 575.00 

. Lewiston, Me. 15,438.37 67,914.10) 71,664.31) 8,429.25 

. Lima, Ohio 246,692.00 none 501,834.00) 302,257.00 none 
221. Lincoln, II. 14,446.00 4,189.00 54,581.00 16,029.00 
222. Lincoln, Neb.* 87,278.85 none 262,361.04! 185,171.70; 4,875.00 
223. Little Falls, N.Y. 8,098.15 45,029.14 
224. Little Rock, Ark. 23,240.90 12,000.00 269,573.09) 341,818.18) 17,385.41 
225 119,5 10.05 40,529.80, 16,320.00 


_4 


50.00 


00.00) 
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Financia! Anal ys is, 1945 


1 18 19 
Bonds ss bs Sinking Fund Pay t Added t 
$ Payment—$ | Funds—$ 
181; 65,000.00 none none none none 
182 
183 15,659.34 36,864.88 
184 21,000.00 none none 20,729.50 5,759.69 
185| 213,260.23 none 48,580.58 66,000.00 168,409.98 
186; 30,000.00 16,559.65 
187 | 128,000.00 | none none none none 
188 | 
189 | 5,000.00 12,000.00 13,000.00 
190 12,750.00 200.00 | 
191 none 320,000.00 none none 
192 58,500.00 ; 125,000.00 88,539.19 
103! 10,000.00 
194 i 2,000.00 5,000.00 21,490.01 
195 | 10,000.00 none none 37,978.87 46,545.60 
196 | 
1097, 28,000.00 | 2,000.00 13,000.00 | 
198 18,445.97 
199 none | none none 77,851.29 63,485.90 
200 560,000.00 
| | 
201 | fa 
2} 40,000.00) 3 
203 | 
18,000.00 
206! 150,000.00 | 18,113.11 
07 59,973.15 
208 15,542.19 25,900.00 
209 
210 none none none 
211 

212 none none 
213 8,846.82 
214 | 
215 14,000.00 none none none 14,726.76 
216! 36,000.00 
217 36,000.00 none none none 5,401.64 
218 | 
219 21,000.00 | 63,124.80 8,539.51 
220 52,000.00 none 74,076.70 none none 
221 
222 | 50,000.00 none none none 75,000.00 
223 2,000.00 
m4 | 96,000.00 12,000.00 33,528.00 | 
18,000.00 6,209.80 


2,149,000.00 


Debt 
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121,000.00 
6,532,730.09 


50000 
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TABLE 3 (contd,) 
3 | 4 | 5 6 
1945 Revenue in Dollars 
Community 
Resid. Coml. | Ind. | Total 2-4 Munic, 
| 
226. Long Beach, Cal.!* 1,402,393.68 119,204.37) 1,521,598.05 1,376.08 
227. Longview, Wash. 117,291.35 2,855.04 
228. Lorain, Ohio 127,949.07, 36,828.38 71,482.00; 236,259.45 
229. Los Angeles, Cal. 7,456,657.00 4,896,252.00, 276,821.00) 12,629,730.00, 290,831.99 
230. Louisville, Ky. 1,527,993.59| 353,247.95) 787,626.66) 2 668,868.20 none 
| 
231. Lynchburg, Va. | | 264,637.94 9,687.00 
232. Macon, Ga. 464,967.54 none 
233. Madison, Wis. 187,742.28) 112,793.51 70,401.34, 370,937.13) 22,487.04 
234. Mahanoy Cy., Pa. 50,039.39 7,457.37 13,651.18) 71,147.94 1,481.39 
235. Mahoning V.S.D.5" | 
236. Mamaroneck, N.Y, | | | 
237. Manchester, N.H. 177,615.39, 79,810.27 n® | 257,425.66 none 
238. Manitowoc, Wis. 49,706.20) 25,321.90 46,631.88) 121,659.98 
239. Mankata, Minn. 49,880.65) 8,000.00 5,000.00 62,880.65) 
240. Marinette, Wis. 46,925.50 15,481.35) 9,718.14) 72,124.99! 
241. Marion, Ind. 476.40, 84,082.52) 63,670.38 148,229.30 1,321.87 
242. Marquette, Mich. 
243. Marshall, Tex. rp al 133,602.35 
244. Marshalltown, Iowa 7 112,556.67 
245. Mason City, lowa 108,728.65 
246. Meadville, Pa. 56,340.17 14,550.46 33,313.33 104,203.96 1,026.45 
247. Medford, Mass. | 257,747.70 
248. Medford, Ore.'” 
249. Menasha, Wis. 34,215.11] 5,922.74| 36,012.34! 76,150.19 1,866.17 
250. Menominee, Mich.** 37,059.15) n‘4 15,071.22, 52,130.37) 2,261.39 
252. Met. Dist. W. S. C.® 
253. Miami, Fla. 1,316,563.38 
254. Mich. Cy., Ind. 88,927.07, n“ 41,234.76 130,161.83 2,160.00 
255. Middletown, Ohio 106,344.63 
256. Milford, Conn. y 172,888.00 nit 9,672.00 182,560.00 1,556.00 


tro 


200. 


261. 
262. 
263. 
264. 
265. 


266. 
267. 
268. 
2609. 
270. 


. Millville, N.J. 
. Milton, Mass 
259. 


} 


Milwaukee, Wis. 
Mineola, N.Y. 


Minneapolis, Minn. 
Mishawaka, Ind. 
Moberly, Mo. 
Modesto, Cal. 
Moline, Ill. 


Monroe, Mich.2?7 
Monterey, Cal. 

Mt. Clemens, Mich. 
Mt. Vernon, N.Y 
Muscatine, Iowa 


964,753.63 
42,000.00} 


1,423,456.73, 
73,054.00) 
54,902.00 


76,674.20 


375,712.00 


249,960.00 


36,966.00 


| 


490,718.28 1,332,505.95 
8,000.00 


n” 


174,748.04) 123,355.06 


| 49,384.00) 
14,203.00) 


38,200.00 
63,648.00 


56,840.00 142,061.00 


38,203.75 
111,237.00 
2,787,977.86 
50,000.00 


1,721,559.83 
122,438.00 
106,071.00 
165,693.78 
176,796.00 


114,874.20 
439,360.00 
110,072.00, 
448,861.00 

82,145.38 


162,076.71 


22,235.20 
3,118.00 
none 
none 


6,706.00 
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Financial Analysis, 1945 


7 9 10 11 
| 
Revenue—$ (conid.) Expenses—$ 
Free Svce. 
$ Value 

Fire Misc. Total 2-8 Operating Maint. 
226 111,883.95  1,634,858.08 40,277.25 749,593.51 ni? 
227! 14,499.36 3,271.08 137,916.83 | 44,848.01 | 4,651.91 
228 | 236,259.45 10,000.00 162,150.27 | 10,470.24 
229 | 796,800.00 | 1,195,334.00 |14,912.695.00 3,651,633.00 | 1,380,219.00 
230 | none 13,934.36 | 2,682,802 56 168,325.00 870,020.47 ni? 
231| 16,813.00 1,656.84 292,794.78 40,027.84 | 37,802.57 
232 1,916.00 466,883.54 50,000.00 255,063.71 | 189,364.98 
233! 77,458.05 14,396.97 485,279.19 none 239,387.85 | n‘7 
234 4,140.00 11,169.50 87,938.83 26,307.77 | 9,606.52 
235 274,517.14 none 252,977.34 ni? 
236 | 308,474.06 40,204.54 | 94,430.83 | 30,018.26 
237} none _—-.257,425.66 8,000.00 140,246.92 nv? 
38,852.08 | 2,481.35 | 162,993.41 none 54,501.94 
239; 7,500.00 | 3,877.48 74,258.13 42,544.80 | _ a 
40) 26,885.16 | 99,010.15 none 40,804.20 ni? 
241 | | 1,101.07 | 150,652.24 26,013.33 97,840.00 | 19,559.73 
242 61,134.03 | 22,798.90 | 9,797.64 
243 30,384.30 | 163,986.65 | 36,280.15 31,121.65 
244 | 7,851.17 120,407.84 | 4,000.00 71,321.29 13,069.90 
245 108,728.65 1,500.00 75,859.12 | ni? 
246 5,938.25 | 111,168.66 505.65 67,849.05 ni? 
| | 257,747.70 102,993.03 ni? 
248 | 36,534.73 13,512.18 
2449! 18,163.91 2,980.25 99,160.52 2,500.00 42,448.41 | 6,400.21 
250 | 12,000.00 2,110.97 | 68,502.73 none 33,883.61 | ni? 
251 | 106,669.28 
252 | | 1,166,584.00 ni? 
60,880.18 506,162.44 | 1,883,606.00 698,301.81 | 62,990.58 
254 16,482.50 | 3,861.68 | 152,666.01 94,344.23 10,595.64 
255 12,119.09 118,463.72 10,634.47 43,984.34 | 20,498.10 
256| 23,622.00 545.00 208,283.00 | none 75,840.00 | 4,514.00 
257 1,073.35 39,277.10 23,770.37 | 1,415.40 
258) 26,320.00 8,135.00 145,692.00 none 24,137.00 | 11,766.00 
259| 203,524.15 292,780.55  3,446,359,27 none 1,256,684.86 256,048.12 
260 50,000.00 27,608.22 n‘? 
261 none | none 1,743,795.03 170,000.00 | 1,019,037.33 223,265.64 
7,812.00 3,627.00 136,995.00 | §4,342.00 12,270.00 
263 | none none 106,071.00 7,800.00 | 32,916.64 9,724.56 
2,450.00 168,143.78 63,158.77 5,320.86 
265 4,676.28 181,472.28 — 116,790.16 | 5,605.94 
266! 18,000.00 | 9,058.55 141,932.75 eo 64,710.67 | 7,095.51 
267 14,033.00 224.00 460,323.00 138,541.00 | 
268 | 110,072.00 | 84,500.00 
269 | $48,861.00 | 7,324.00 | 36,894.00 256,341.00 
270 | 5,417.89 87,563.27 7,318.74 | 37,497.72 6,096.96 
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TABLE 3 (contd.) Fi 
| 
"se 13 | 14 15 16 17 
Expenses—$ (contd.) Net Bond 
Community Earnings Interest 
Depn. Taxes Total 11-14 $ s 
226. Long Beach, Cal.'® 1,139.34 750,732.85; 687,947.84 71,933.31 23 
227. Longview, Wash. 12,000.00 7,627.30 69,127.22) 68,789.61; 25,072.59 2) 
228. Lorain, Ohio 53,638.94 none | 226,259.45 53,638.94 none 27 
229, Los Angeles, Cal. 181,731.00} 7,213,583.00)5,250,824.00)2,131,955.00 22 
230. Louisville, Ky. none | 870,020.47 40,000.00 | 23 
231. Lynchburg, Va. none 77,830.41 89,526.14 23 
232. Macon, Ga. 17,475.00 none 461,903.69 none 23 
233. Madison, Wis. 57,112.41 46,432.54 342,932.80) 142,346.39 811.55 23 
234. Mahanoy Cy., Pa. none none 35,914.29 18,391.78 32,350.00 23 
235. Mahoning V.S.D.5!9 none 274,517.14) 749,478.38) 164,322.50 23 
236. Mamaroneck, N.Y. 124,449.09 103,053.50 23 
237. Manchester, N.H. 62,633.22 3,878.22} 206,758.36 none 23 
238. Manitowoc, Wis. 19,130.91 22,394.80) 96,027.65 66,965.76 23! 
239.. Mankata, Minn. 42,544.80) 31,713.33 1,530.00 23 
240. Marinette, Wis. 2,701.62 7 43,505.82 11,994.54 20,137.50 24( 
241. Marion, Ind. 13,349.78) 130,749.51; 19,902.73 m4] 
242. Marquette, Mich. 9,083.31) 41,679.85) 19,454.18 242 
243. Marshall, Tex. 67,401.80} 58,362.60 243 
244. Marshalltown, lowa 2,412.81 86,804.00) 33,603.84 244 
245. Mason City, lowa 37,000.00 3,184.66 116,043.78 245 
246. Meadville, Pa. none 67,849.05} 50.832.53 al 246 
247. Medford, Mass. 139,678.79 242,671.82 247 
248. Medford, Ore.'® 50,046.91 98,030.34 13,898.95 248 
249, Menasha, Wis. 15,887.72 9,600.00 74,336.34 24,764.75 none 249 
250. Menominee, Mich.?* none none 33,883.61 250 
251. Meriden, Conn. 4,732.15} 111,401.43] 51 
252. Met. Dist. W.S.C.® 1,166,584.00 252 
253. Miami, Fla. 145,117.86 260.00 906,670.25] 1,122,313.61; 204,760.40 253 
254. Mich. Cy., Ind. | 1,639.12 106,578.99 254 
255. Middletown, Ohio | 64,482.44! 255 
| 

256. Milford, Conn. 25,005.00) 41,346.00) 146,705.00 32,478.00! 29,600.00 256 
257. Millville, N.J. 6,706.65) 3,354.63 35,247.05 2,572.55} 1,457.50 257 
258. Milton, Mass. none none | 35,903.00 7,493.00 258 
259. Milwaukee, Wis. 753,474.19) 2,266,207.17| 732,629.95 36,215.01 259 
260. Mineola, N.Y. none none 27,608.22 13,160.84 3,054.38 260 | 
261. Minneapolis, Minn. 1,242,302.97|1,781,169.70| 114,250.75 261 
262. Mishawaka, Ind. 16,555.00 1,262.00 84,429.00 52,566.00 787.00 262 | 
263. Moberly, Mo. 21,341.40 none 63,982.60 none 263 | 
264. Modesto, Cal. none none 68,479.73} 97,214.05 562.50 | 264 | 
265. Moline, III. 7,500.00 re. 129,896.10 265 
266. Monroe, Mich.?? 21,464.88 7 T 93,271.06 6,710.75 13,812.48 206 
267. Monterey, Cal. 45,293.00} 152,975.00 336,809.00 267 | 
268. Mt. Clemens, Mich. 84,500.00) 25,500.00 268 | 
269. Mt. Vernon, N.Y. none none 293,235.00} 80,268.40) 34,198.00 269 
270. Muscatine, lowa 43,594.68) 27,036.16 none 270 | 


Financial Analysis, 1945 230 
1 | 18 19 | 20 21 22 23 
Bonds +s 5 Sinking Fund Pay t Added t Debt 
Retired — bos Outstanding 
$ | Payment—$ Funds—$ $ $ 
126 195,000.00 x  1,535,000.00 
227 | 22,043.94 890,000.00 
228 | 4 none we 53,638.94 none 
229 | 2,856,900.00 | 860,000.00 none 51,181,250.00 
230 | none 1,300,000.00 94,250.02 1,000,000.00 
| 
231, 58,375.00 none 24,657.50 15,000.00 1,848,208.33 
232 none none none 95,000.00 40,000.00 none 
233 | 88,476.20 53,058.64 90,000.00 
234 | 10,000.00 none none none none 860,000.00 
235| 476,000.00 8,960,000.00 
236 69,000.00 11,971.47 | 1,862,000.00 
237 | none none none none 50,000.00 none 
238 66,965.76 116,000.00 
239 | 6,000.00 35,000.00 
240 | 12,000.00 14,000.00 | 531,000.00 
M1} 6,000.00 i 23,000.00 
142 | 10,393.10 9,284.86 
243 | 9,600.00 22,500.00 55,378.20 
244 | 110,000.00 
245 10,000.00 37,000.00 
246 none 10,000.00 none none 
247 242,000.00 
248 7 48.00 20,000.00 331,000.00 
249 none none none 11,910.74 17,605.30 none 
250 15,000.00 none none none none 100,000.00 
251 
252 | 
253| 240,000.00 none 291,465.16 | 468,509.92 11,600.27 | 9,760,000.00 
20,732.64 203,000.00 
255 | 3,000.00 2,317.50 7,500.00 20,148.42 9,000.00 
256 12,000.00 ~ 700,000.00 
257 none none none none 150,000.00 
258 43,000.00 ao none none | sy" 228,000.00 
259, 200,000.00 1,000,000.00 1,600,000.00 
260 10,035.54 97,000.00 
261} 455,900.00 Ps 4 3,902,000.00 
262 5, 00.00 46,779.00 15,000.00 
263 nae none none none | none none 
264 2,500.00 none none 100,000.00 none 10,000.00 
265 | pas 236,000.00 
206 | 25,000.00 | 3,000.00 138.46 316,445.82 
267 
268 
269 398,000.00 none 66,000.00 80,268.40 20,000.00 647,000.00 
270! none none none 33,769.38 | none none 
4 


31 
50 
.00 
55 
50 
50 
).00 
50 J 

1.00 
50 7 
3.00 
}.38 
).75 
48 
).00 
3.00 


TABLE 3 (conta) 


240 
1 2 | 3 4 5 | 6 
1945 Revenue in Dollars 
Community 
Resid. | Coml. Ind. Total 2-4 Munic. 
| 
271. Muskegon, Mich. 
272. Nashville, Tenn.” 468,265.63, 230,602.54) 209,897.64) 908,765.81 none 
273. Natchez Miss. 90,000.00 
274. Natick, Mass. 67,686.35 none 
275. Naugatuck, Conn. 67,854.22 n* 75,655.85 143,510.07 
276. New Bedford, Mass. | 181,400.00 40,500.00' 170,600.00 392,500.00 
277. New Brunsw’k, N.J. | 263,165.75 10,000.00 
278. New Haven, Conn. 1,479,997.00 407,309.00; 1,887,306.00 55,767.00 
279. New Orleans, La. | 
280. New Philadelphia, O. | 59,266.27 
281. New York, N.Y.?7 
282. Newark, N.J. 1,177,776.32)1,533,048.22 n® 2,710,824.54 26,266.11 
283. Newark, Ohio 
284. Newburyport, Mass. 50,750.00) 12,370.00 63,120.00 5,000.00 
285. Newport, 385,971.00 = 
286. Newport News, Va. 416,436.05) 589,459.87 1,005,895.92 
287. Newton, Kan. 58,000.00 | 1,000.00 16,760.66 75,760.66 50.00 
288. Newton, Mass. 
289. Niagara Falls, N.Y. 180,297.61) 419,390.75 n® 599 688.36 
290. Niles, Mich.” 61,898.41 
291. Niles, Ohio 
292. Norfolk, Neb.'* 27,672.64 


293. Norfolk, Va. 


. North Adams, Mass. 
5. N. Attleboro, Mass. 


. N. Platte, Neb. 

. Norwalk, Conn. 

. Oak Park, III. 

. Ogdensburg, N.Y. 
. Oil City, Pa. 


. Okla. Cy., Okla." 
2. Olean, N.Y. 

. Omaha, Neb. 

4. Oneonta, N.Y. 

. Orange, N.J. 


. Orlando, Fla. 

. Oshkosh, Wis. 

. Oskaloosa, Iowa 
. Ossining, N.Y. 
. Oswego, N.Y. 


. Owensboro, Ky. 
. Paducah, Ky.*8 

. Palestine, Tex.'” 
. Palo Alto, Cal. 

5. Paris, Tex. 


28,096.00 


110,103.86 
225,814.00. 
52,320.79 
92,959.06 


1,137,388.35 


1,016,585.00 
60,690.40! 
133,733.98 


92,014.03, 
57,997.70 


| 
102,090.64 


108,000.00 


2,552.00 8,444.00 

31,363.23 
177,128.00 n*® 
19,774.76 n® 


21,394.98 29,615.30 


276,475.30| 185,231.40! 


290,034.00! 

14,061.73, 4,508.58 
30,911.51 n® 

18,962.46 11,877.83 

19,043.63! 

49 127.15 

31,798.22 52,401.08! 


15,600.00 


23,704.94 


39,092.00 


53,338.00 
141,467.09 
402,942.00 

72,095.55 


143,969.34 


1,599,095.05 
135,673.52) 
1,306,619.00) 
79,260.71 
164,645.49 


384,970.00 
98 394.58 
67,410.28) 
111,057.66} 
107,1 


146,177.78) 
186,289.94] 
92,987.02 
246,508.93 | 
147,303.94) 


12,003.00 


4,566.32 


none 
2,600.00 


8,898.5. 
5,297.08 


16,243.21 


Fir 


| 


~ to 
~I OW 


2 
2 
2 


l 
7! 
7: 
| 74 
iQ 
[» 
79 
| 80 
281 
282 
283 
| 284 
285 
286 
| 287 
288 
289 
290 
291 
292 
293 
294 
500.00 295 
| 296 
296 om 
715.00 298 
299 
700 300 
300 
302 
0 303 
0 304 
0 305 
30.) 
306 
308 
308 
310 
311 
313 | 
35 


d.) 


00 


).00) 


),00) 


5.00 


3.00) 


Financial Analysis 


Fire | 

271 
272 9,240.52 
273 
274 none 
275 9 608.52 
276 none 
277 
278| 139,186.00 | 
279 
2,500.00 | 

281 | 
282 | 
283 | 
284 | 
285| 25,208.62 | 
286 | 24,021.50 | 
287 100.00 | 
288 | 
289 32,436.00 | 
290 

| 
291 | 
292 | 
293 | ; | 
294 
295 9,100.00 
296 
297 4,260.00 
298 
299 
000 
301 6,596.65 | 
302 
303 123,718.00 
304 920.00 
305 


3 14,700.00 


48,098.75 
308 | 
309 none 

310 5,000.00 | 
311) 11,199.96 
312) 48,294.74 
313 | | 
314 
315 | | 


14,063.30 
50.00 


Nm 


718.79 


19,985.00 
247.73 
32.00 
1,228.04 


11,770.40 
43,215.00 
4,077.74 
7,694.00 
5,818.17 


1,986.69 
1,648.90 


2,000.00 | 


906.33 
4,225.64 


n* 


1,043,980.72 
75,960.66 
391,666.02 
657,843.15 
61,898.41 


27,672.64 
980,063.53 


48,692.00 


73,323.00 
145,974.82 
403,689.00 

73,323.59 


,617,462.10 
135,673.52 


80,180.71 
168,723.23 


407,364.00 
156,877.82 

69,396.97 
112,706.56 
116,724.85 


167,182.59 
244,107.40 

92,987.02 
262,752.14 
147,303.94 


143,969.34 


485,555.00 | 


none 


none 


1,133.79 


741.64 

7,195.00 

800.00 


500.00 
8,544.00 
4,350.93 
1,721.88 


4 


none 
none 
9,600.00 


1,046.15 


none 


370,094.87 
36,748.11 
348,342.15 
337,581.87 
56,493.17 


66,582.24 
20,926.46 


635,725.58 


25,907.00 


482,873.30 
72,687.07 
747,542.00 
26,902.41 
152,492.26 


121,605.00 


28,825.22 | 


76,604.98 | 


37,882.01 
61,007.58 
48,133.00 


82,196.28 
76,009.77 
45,972.30 
139,860.96 
61,018.28 


, 1945 241 
8 | 9 10 i 12 
Revenue—$ (contd.) Expenses—$ 
Free Svce. 
$ Value 
Misc. Total 2-8 Operating Maint. 
214,249.66 169,963.05 | ni? 
73,829.55 991,835.88 114,120.00 318,201.70 73,050.28 
90,000.00 12,000.00 51,200.00 | n‘? 
67,686.35 8,000.00 14,932.35 7,809.67 
1,007.66 154,126.25 39,520.71 | 4,668.81 
59,000.00 | 451,500.00 none 181,000.00 | 40,000.00 
61,832.58 | 334,998.33 | 249,184.23 n‘? 
43,833.00 | 2,126,092.00 none 481,374.00 30,529.00 
2,005,228.41 158,137.84 | 1,831,834.21 n‘? 
1,531.65 63,297.92 | 10,500.00 | 54,514.17 n‘? 
} 
42 084,627.52 6,507,050.66 | a 
701,153.60 | 3,438,244.25 28,000.00 | 1,278,909.85 n‘? 
210,435.96 138,200.32 | n‘? 
1,574.00 69,694.00 39,103.00 | 13,900.00 
876.69 412,056.31 209,984.13 n‘? 


46,056.27 
9,991.14 
n‘? 
6,081.45 
70,618.91 
oe. 
25,008.00 


8,792.00 
ad 


94,528.00 

103,731.00 

11,560.00 


8,538.32 


12,393.68 
10,134.63 
10,999.04 

n‘? 


13,500.00 


|| 
| 
27,929.00 | 
56,273.53 
229,517.00 
54,158.77 
95,897.33 
6.32 
0.00 
8.52 
7.08 
3.21 
| — 


244 


4 | 5 


TABLE 3 (conta,) 


348. Rochester, N.H. 
349. Rochester, N.Y. 
350. Rock I., 

51. Rockford, IIL. 
352. Rocky Mount, N.C. 
353. Rome, N.Y. 

354. Roswell, N.M. 

55. Rutland, Vt 
356. St. Charles, Mo. 
357. St. Louis, Mo. 

358. St. Louis County, Mo. 
59. St. Paul, Minn. 


757,624.92) 


290,616.32 
112,422.00 
132,300.24 


te 


2,077 ,984.95 


720,320.62 


33,500.50 
829,167.34 


119,787.49 
14,302.00 


2,405,696. 


409,596.94 


3,203.59) 36,704.09 

1,586,792.26 

180,614.06 

n® 410,403.81 

10,297.00) 137,021.00 

117,934.49 250,234.73 


4,483,681.51 


n 


1,129,917.56 


1 2 | 3 | 6 
1945 Revenue in Dollars 
Community 
Resid. | Coml Ind. Total 2-4 Munic. 
316. Parkersburg, W.Va. | 200,000.00 
317. Parsons, Kan. 68,253.23 7,893.96! 34,322.68) 110,469.87 
318. Pasadena, Cal.*! | 1,103,508.70 34,599.66 
319. Passaic V.W.C.* oa 2,093,273.00, 27,776.00 
320. Peekskill, N.Y. = -,? 179,374. 33| 
i 
321. Perth Amboy, N.J. = 362,170.85 
322. Peru, Ind. 7 58,272.54) 
323. Petersburg, Va. Ls 4 
324. Philadelphia, Pa. r 7,159,360.89 
325. Phoenix, Ariz. — 1,001,600.61 
326. Pittsburgh, Pa. 2,054,300.77)' 1,009,295.96 748,084.50) 3,811,681.23) 
327. Pittsfield, Mass. 123,096.68, 85,772.62, n® 208,869.30) 
328. Plaza del Rey, Cal. 8,912.69 1,433.60) 10,346.29| 992,93 
329. Pocatello, [Idaho 98,719.71) 
330. Pomona, Cal.?? 170,879.41) | 7,509.42 178,488.83) 6,085.32 
331. Port Huron, Mich. 107,964.93, 54,053. 38) 162,018.31) 
332. Portland, Me. 403,194.32! 154,880.85) 111,294.13! 669,369.30) 37,694.00 
333. Portland, Ore.?® | 2,135,745.52} 
334. Portsmouth, Ohio 120,000.00) 31,000.00 80,000.00 231,000. 00) none 
335. Portsmouth, Va. 734,630.57 
336. Providence, R.1.2° 863,000.00, 275,000.00) 642,000.00] 
337. Quincey, Ill. 216,164.61 1,494.83 
338. Racine, Wis. 135,851.60) 56,297.32! 153,884.25 346,033.17 15,674.77 
339. Rahway, N.J. 72,000.00! 8,000.00 123,000.00, 203,000.00; none 
340. Raleigh, N.C. | 
341. Reading, Pa. 318,680.00 55,454.00) 253,038.00) 627,172.00 
342. Reno & Sparks, Nev. 250,629.86| 87,356.92 | 337,986.78) 20,577.73 
343. Revere, Mass. 
344. Ridgewood, N.J. A 189,520.09 2,399.97 
345. Riverside, Cal. 318,899.25 6,012.25 
346. Roanoke, Va. 338,561.33, 97,545.04) 58,528.19] 494,634.56] 12,450.85 
347. Rochester, Minn. | 101,062.75 


82,792.39 
none 


6,000.00 


none 


686,931.1 7| 


n® 


Finan 


317 
318 | 
319 
320 
321 
| 322 | 
323 | 
5 324 | 
325 | 
326 
: 327 | 
328 
329 | 
*s 330 
331 
432 
333 
334 
335 
336 
337 
338 
339 
340 
341 
342 
343 
344 | 
345 | 
346 
47 | 
350 
351 | 
353 
354 
355 
358 


00 


ad 


Financial Analysis, 1945 


31,386.23 


n‘7 
134,326.00 


5,045.20 
n‘? 
318,000.00 
54,461.55 
674.98 
51,617.39 


166,098.35 


n‘7 
12,166.54 
60,119.33 

206,500.00 


62,841.00 
36,031.63 


32,559.88 


5,944.82 
n‘? 


22,534.33 


223,909.94 
13,578.58 


4 


1 7 8 | 9 10 11 
Revenue—$ (contd.) — 
— — $ Value — 
Fire | Misc | Total 2-8 Operating 
316 | 200,000.00 53,211.90 
317 none 110,469.87 none 62,871.29 | 
318 4,038.50 114,256.11 | 1,256,402.97 969,475.42 
319 | 156,670.00 463,933.00 | 2,741,652.00 666,714.00 
320 3,736.35 | 183,110.68 4 109,078.64 | 
| | 

24,704.00 | 9,651.23 | 400,817.08 199,839.00 
322 9,630.00 | 85.41 71,315.10 ‘ 38,450.33 
324 a. 7,921,523.00 240,000.00 | 3,464,427.64 
326 " 89,269.88 | 3,900,951.11 | 650,000.00 | 1,879,925.61 
327 prs 7 208,869.30 42,975.65 
328) 2,926.50 14,265.72 7,107.19 
329 | wv 98,719.71 19,743.94 36,820.44 
330 1,842.00 — 186,316.15 none 100,924.00 
331 11,454.92 173,473.23 128,773.22 
332, 22,808.76 46,134.50 | 776,006.56 234,293.29 
333 250,167.45 | 2,385,912.97 Fy 463,994.63 
334 none 231,000.00 oP 128,839.54 
335| 29,426.24 | 7,822.32 771,879.13 none 237,933.38 

| | 
336 | 97,300.00 | 34,283.00 | 1,911,583.00 none 506,357.00 
337, 84,600.00 4,434.06 | 306,693.50 89,272.62 92,080.97 
338 | 102,222.30 16,753.02 | 480,683.26 none 160,996.07 
339 none none 203,000.00 40,000.00 111,802.00 
340 382,482.57 191,318.69 
341 | oo 84,537.00 711,709.00 60,661.00 274,067.00 
342 | 6,389.32 364,953.83 none 99,764.72 
343 
344 8,219.16 | 2,564.02 202,703.24 none 103,236.91 
345 5,000.00 9,922.01 339,833.51 92,150.50 
346 | | 13,743.39 | 520,828.80 "Th : 110,605.29 
347, 110,530.75 | | 211,593.50 40,594.00 | 
348 1,821.73 38,525.82 
349 47,357.47 | 1,716,942.12 86,728.72 
350 none none 180,614.06 119,401.85 
351 15,269.39 | 425,673.20 39,150.00 145,423.96 
5 12,500.00 | 155,521.00 75,787.65 
5. 6,045.00 256,279.73 73,779.09 
5 133,494.00 80,121.00 
33,408.32 
356 76,369.26 29,855.80 
357 5,516.21 | 4,489,197.72 500,000.00 | 3,054,425.55 
358 
359| 26,250.00 | 65,727.28 | 1,221,804.84 | none | 421,509.04 
360 686,931.17 61,863.20 | 225,062.77 


aS 


12 
es —$ 
Maint 
| 
00 
00 
15 
93 
32 
‘= 
97 n‘7 
25 21,408.85 7 
85 n‘7 
15,914.00 
17,569.50 
39 535,556.78 
n‘? 
q 


TABLE (conta) 


15 16 17 
Expenses—$ (contd.) Net Bond 
Community Earnings Interest 
Depn. Taxes | Total 11-14 $ $ 
316. Parkersburg, W.Va. none 84,598.13 1, oF 
317. Parsons, Kan. none | 62,871.29 ih 
318. Pasadena, Cal.”! 121,208.93) 3,901.20) 1,098,486.75 1,416.67 
319. Passaic V.W.C.° | 19,917.00, 911,753.00) 1,829,899.00 958,290.99 
320. Peekskill, N.Y. | 6,614.76) 115,693.40) 67,417.28) 3,281.59 
321. Perth Amboy, N.J. 1,712.44, 201,551.53) 38,776.86) 51,538.95 
322. Peru, Ind. oo 587.30 44,082.83, 16,641.85 
323. Petersburg, Va. none none 65,379.74 
324. Philadelphia, Pa. 1,260,920.00' 48,721.00! 4,774,068.64 1,129, 347.00 
325. Phoenix, Ariz. 4 155,476.35} 364,769.81) 179,000.65 
326. Pittsburgh, Pa. 4,500.00! 2,202,425.61|1,698,525.50) 120,652.74 
327. Pittsfield, Mass. 1,780.00} 99,217.20 
328. Plaza del Rey, Cal. 4,456.76 1.196.62| 13,635.55 630.17 
329. Pocatello, Idaho none none 88,437.83 
330. Pomona, Cal.?? none 253.65! 101,177.65 69,116.49 
331. Port Huron, Mich. none 128,773.22 
332. Portland, Me. 140,265.43 12,817.53! 387,376.29 209,877.50 
333. Portland, Ore.?* 481,017.60 1,111,110.58 1,007,497.14! 391,630.88 
334. Portsmouth, Ohio 128,839.54 
335. Portsmouth, Va. 237,933.38) 334,301.03) 148,644.72 
336. Providence, R.I.?° 150,000.00 135,615.00 690,000.00 
337. Quincy, Ill. 28,666.71) none 132,914.22) 84,506.66 none 
338. Racine, Wis. 50,330.04! 58,114.46 329,559.90} 136,421.38) 29,687.50 
339. Ruhway, N.J. none none 318,302.00! 43,828.50) 12,350.83 
340. Raleigh, N.C. none none 191,318.69! 43,323.60) 58,926.54 
341. Reading, Pa. Theis 3,954.00 340,862.00) 369,848.00) 60,135.00 
342. Reno & Sparks, Nev.) 93,383.13) 229,179.48 
343. Revere, Mass. 
344. Ridgewood, N.J. 49,664.67 | 618.65) 153,520.23) 24,493.01 24,690.00 
345. Riverside, Cal. 50,145.77 2,307.57 166,012.69} 173,820.82 18,726.00 
346. Roanoke, Va. 48,000.00 158,605.29} 362,223.51) 145,688.72 
347. Rochester, Minn. 12,755.55 10,106.23 79,369.78) 38,580.41 none 
348. Rochester, N.H. 322.44 17,891.94) 10,554.36) 1,283.84 
349. Rochester, N.Y. 105,196.56) 640,753.34) 722,480.70! 157,017.50 
350. Rock I., Il.'8 13,000.00 none 132,401.85) 40,341.77) 6,922.50 
| 
351. Rockford, II. | 177,983.84 
352. Rocky Mount, N.C. | 26,693.73) 108,426.20| 46,994.80) 17,524.20 
353. Rome, N.Y. 13,423.75 87,202.84) 75,545.20 
354. Roswell, N.M. 80,121.00) 6,000.00 
355. Rutland, Vt. none 1,600.00 35,008.32, 20,503.36 none 
356. St. Charles, Mo. 6,784.70) 59,174.83) 17,194.43 
357. St. Louis, Mo. 7 = 3,054,425.55 
358. St. LouisCounty,Mo.) 
359. St. Paul, Minn. 184.86| 645,603.84| 103,4 233,901.97 


. Sacramento, Cal. 


| 147,600.44, 


28.1 
716.93} 386,958.72! 448,289.7 
| 


5 
2) 110,081.47 


Fina' 


40 
316 
317 
318 
319 
320 | 
= | 326 | 
328 
329 
330 
331) 
332 
333 
334 
336 
337 | 
338 
339 
340 | 
341 
342 
343 | 
344 
345 | 
346 
347 | 
348 | 
349 
350 | 
351 | 
352 
353 
354 
355 
356 
357 
358 
359 | 
360) 360) 


Financial Analysis, 1945 247 
1 18 19 20 | 21 22 23 

$ | Payment—$ Funds—$ $ 

316 47,137.72 | none none none none 691,000.00 — 

317 52,000.00 67,000.00 

318 10,000.00 415,182.68 60,630.27 20,000.00 , 

319; 614,500.00 is 100,000.00 157,109.00 21,585,000.00 

320 15,000.00 49,135.78 | 68,576.55 

321; 36,000.00 968.57 | 50,900.00 14,367.60 1,094,000.00 

322 | 4,236.13 

324 696,978.00 30,579,838.00 

326 | none none 252,000.00 | 1,325,872.76 none 2,538,900.00 

327 208,869.30 

328 

329 uy 14,000.00 none 104,000.00 

330 34,000.00 = 38,420.00 466,000.00 

A 


1,000.00 


336 none 
337 none 
338 36,000.00 
339 18,000.00 
340 53,000.00 


60 177,500.00 


ane 


341! 166,000.00 
342 | 
343 | 

44, 
345 | 39,320.00 
166,289.06 | 
347 | none 

348 7,669.99 
349 | 

22,000.00 
351 

352 19,426.14 
353 20,000.00 
354 | 

355 none 

9,000.00 
357 | 

358 

145,000.00 


none 


900,000.00 


50,000.00 


none 


none 
none 


= 


none 
81,000.00 
1,543.29 


none 


10,800.00 


90,000.00 


none 


415,390.00 


50,000.00 


14,221.00 
80,450.00 


none 


10,106.23 


179,400.53 
28,569.04 
15,000.00 
20,503.36 


3,618.70 


15,000.00 


153,390.00 
107,497.14 


none | 
4,056.66 


5,415.59 | 
none 


29,539.00 


123,019.12 


9 439,000.00 
9 624,000.00 
654,000.00 
437,686.86 


17,000,000.00 
none 
595,000.00 
362,000.00 
1,690,000.00 


1,387,000.00 


544,000.00 
335,200.00 


5,835,000.00 
none 
34,000.00 
2,266,000.00 
196,000.00 


none 
484,203.49 

60,000.00 
143,000.00 

none 


69,000.00 
962,000.00 


3,478,798.75 
2,543,000.00 


A’ 


bal 


td.) 
a 
1.67 
| 
| 
1.00 | 
).65 
7.50 | 
0.88 | 333 | 
334 | 
none - 
7.50 
6.54 none || 125,000.00 
4 
500 
5 
6.00 7 5,120.06 | 
8.72 50,245.73 
none 12,775.55 
3.84 
2.50 
| 
oA 
4.20 ag 
84,877.87 | Pie 
0.00 
4 none none | 


Community 


TABLE 3 (conta) 


. San Jose, 


. Sandusky, 
. Santa Ana, Cal. 
. Santa Barbara, Cal. 


. Shamokin Bor., 
. Sharon, 
. Sheboygan, Wis. 
. Shorewood, Wis. 


. Sioux Cy., 
. Sioux Falls, S.D. 
. South Gate, 
. S. Milwaukee, 
. S. Orange, 


. Salem, Ore. 
. Salina, Kan. 
. Salisbury, 
. Salisbury, 
5. Salt Lake, Utah 


Md.?° 
N.C..27 


San Antonio, Tex. 
San Ber’dino, Cal. 


. San Diego, Cal.!* 
Cal.!9 


San Francisco, 
Cal. 


. San Jose W.S.C.° 


San Marino, Cal. 
Ohio 


. Santa Cruz, Cal. 
. Santa Fe, 
. Saratoga Spgs., 
. Schenectady, N.Y. 
. Scranton, 


N.M. 


Pa. 
Seattle, Wash. 
Pa. 


Pa. 


lowa 


Cal. 
Wis. 


. So. Cal. Wtr. Co. 

. Spartanburg, S.C." 
. Springfield, Il. 

. Springfield, Ohio 

. Spokane, 


Wash. 


. Stamford, Conn. 
. Sterling, 


398. Steubenville, Ohio 
399. Stevens Pt., Wis. 
400. Streator, Ill. 

401. Suffolk, Va. 

402. Superior, Wis. 

403. Swampscott, Mass. 
404. Sweetwater, Tex. 


. Syracuse, N.Y. 


N.Y. 


2,001,940.03 


155,456.78 
192,424.93 
94,114.55 
66,082.24 


191,974.82 
28,120.85 


1,403,064.81 


439,984.75 


391,577.00 
68,654.53 


131,600.00} 


29,590.47 


89,839.39) 


113,675.47) 


340,618.87 


12,043.04 

44,581.03) 

32,243.58 
6,524.71 


5,641.39 


281,395.90 


17,104.95 
22,000.00 
13,622.88 
20,505.56) 


| 
37,174.95) 


765,144.54 


156,696.97 
88,910.56 
59,289.91 

269.07 


21,365.97 
31,897.30 


150,226.96 


n® 
114,032.00) 
26,862.89 
17,000.00 
5,251.58 
68,506.31, 


| 


3,107,703.44 


3,238,327.14 
324,196.79 
325,916.52 
185,648.04 
72,876.02 


273,932.86 
213,340.79 
65,659.54 
99,713.72 


553,291.77 
"39087825 


252,989.81 
721,380.65 


505,609.00 
112,622.37 
170,600.00 
48 464.93 
178,851.26 


70,086.30 
189,401.89 
58,000.00 


1,013,331.39 


5 6 
1945 Revenue in Dollars 
| 
Resid. Coml. | Ind. | Total 2-4 Munic, 
162,890.67) 66,341.19) 44,246.20) 273,478.06 9 549.98 
104,455.66 2,977.00 
89,757.87 
78,970.34 n‘ 22,273.69 101,244.03 none 
543,153.81 140,717.79| 191,748.35 875,619.95) 27,683.97 
350,469.00 
| 3,717,712.80| 67,285.18 
3,837,512.00)3,745,600.00, 732,065.00! 8,315,177. 00| 47,063.00 
793,472.29| 180,976.45) 45,561.45) 1,020,010.19 24,640.65 
2,663,261.20 527,690.16) 423,002.79) 3,613,954.15 80,378.95 
269,878.00 6,869.00 276,747.00 136.00 
105,707.12 53,786.31 159,493.43 none 
365,000.00 
190,053.49 i 
179,727.00 3,670.00 
92,165.13 1,200.00 
217,249.29} 179,928.68 n® 397,177.97 none 


54,527.87 


7,929.88 
3,977.01 


11,053.08 


18,175.13 
9,118.00 
1,881.43 


none 


none 


Finat 


248 
| = 
1 
36 
361 
362 
363 
36 
365 
366 
368 
369 369 
| 370 
372. 
372 
374 
375. 
376 
316 376 
317 377 
318 378 
380 a 
|’ 
381 
382 
$82 382 
383 383 
385 
385 
386 
386 | 386 
388 
389 389 
4 390 
391 = 
392 392 
395 05 
| 95 
396 
307, 
— 398 
| 2,137.75 400 
38,551.47) 402, 
403 | 
| 404 
405. 


mtg) | Financ ial Analysis, 1945 249 
1 7 | 8 9 10 11 12 
Revenue—$ (contd.) Expenses—$ 
Free Svce. 
Fire Misc. Total 2-8 Operating Maint. 
61 1,899.95 12,038.11 | 296,966.10 56,614.27 n‘7 
7-98 362 453.27 107,885.93 | 46,788.50 n‘? 
7.00 363 987.79 90,745.66 34,509.52 4,569.29 
364 none 933.31 | 102,177.34 3,000.00 57,714.06 n‘7 
397 | 365 4,726.56 | 908,030.48 73,534.55 198,369.52 186,087.09 
366 1,243,697.58 463,799.14 ni? 
367 18,322.00 368,791.00 15,000.00 133,505.00 ni? 
368 | 58,738.50 129,502.64 | 3,973,239.12 none 929 907.78 
nr 369 | 1,122,640.00 | 9,484,880.00 555,289.00 | 2,344,463.00 ni? 
370, 30,162.73 92.24 1,074,905.81 249,350.05 34,199.47 
gos | 371) 84,441.70 151,862.44 | 3,930,637.24 1,821,072.00 n‘? 
6m | 372 6,230.00 183.00 283,296.00 72.00 90,176.00 7,771.00 
‘, 373 none none 159,493.43 1,000.00 61,718.94 42,865.13 
374 287,799.04 115,862.72 | 119,657.67 
375 365,000.00 1,239.57 261,571.28 n‘? 
376 | 11,536.67 | 201,590.16 54,566.50 25,980.45 
000 | 377 ni 183,397.00 48,670.00 7,708.00 
0.00 378 30,300.00 | 123,665.13 66,098.28 n‘? 
7 379 none 17,890.63 | 415,068.60 41,506.86 133,884.50 46,131.66 
787 380 78,648.47 75,055.72 | 3,315,935.50 none 551,516.00 240,551.00 
ogg | 381| 48,000.00 7,233.03 | 3,301,490.05 3,098.06 | 651,862.43 ni? 
7.01 382) 13,447.50 39,137.72 380,759.02 134,996.20 29 868.84 
383 23,994.73 1,818.23 351,729.48 none 131,091.79 16,148.50 
384| 54,187.17 | 14,779.64 | 254,614.85 none 106,715.92 24,229.65 
385| 12,900.00 28,076.08 | 100,852.10 65,145.59 6,466.01 
386; 374,231.06 | 39,689.19 | 205,677.29 
387, 273,932.86 45,000.00 | 85,337.70 ni? 
388 11,067.88 | 224,408.67 97,123.60 | ni? 
389 17,650.00 380.26 83,689.80 Uy. 45,381.76 | 2,886.32 
390 15,000.00 | 109.70 114,823.42 60,086.48 | ni? 
| | 
sog | 391, 49,099.40 | 13,535.89 | 1,626,980.14 592,006.72 | 74,746.16 
392 2,945.85 6,724.90 | 360,543.98 60,927.04 | 75,942.96 
393 §§25,515.18 73,450.00 | 197,435.78 | 41,407.58 
394 | 11,124.72 264,114.53 51,095.00 216,039.38 | 
513 395 none 18,233.75 757,789.53 10,884.23 169,526.78 | 52,131.79 
| 16,288.00 46,085.00 577,100.00 145,000.00 | 
143 | 397) 12,918.47 2,641.52 | 130,063.79 550.40 | 40,613.68 6,256.42 
398 none 7,000.00 | 177,600.00 7,500.00 | 107,627.00 19,470.00 
399 | 22,140.62 | 1,641.18 72,246.73 none 41,866.93 n‘? 
775 | 400) 16,190.88 5,568.90 | 202,748.79 228.12 74,439.56 | 9,600.29 
| 
401 | 5,754.28 | 4,832.14 80,672.72 none | 5 
402; 36,640.00 1,191.76 227,233.65 | none 114,371.77 n‘? { 
403} 1,000.00 59,000.00 53,000.00 | 
404 | | | 198,270.81 | 72,862.35 "ea 
@s| none | 52,672.18 | 1,066,003.57 351,665.13 | 


TABLE 3 (contd.) 


. San Ber'dino, Cal. 

. San Diego, Cal.!* 

. San Francisco, Cal.!* 
. San Jose, Cal. 


1. San Jose W.S.C.° 
72. San Marino, Cal. 
73. Sandusky, Ohio 
374. Santa Ana, Cal. 

75. Santa Barbara, Cal. 


76. Santa Cruz, Cal. 
. Santa Fe, N.M. 


. Schenectady, N.Y. 
. Scranton, Pa. 


. Seattle, Wash. 

. Shamokin Bor., Pa. 
. Sharon, Pa. 

. Sheboygan, Wis. 

. Shorewood, Wis. 


. Sioux Cy., lowa 

. Sioux Falls, S.D. 

. South Gate, Cal. 

. S. Milwaukee, Wis. 
. S. Orange, N.J. 


. So. Cal. Wtr. Co. 

. Spartanburg, 
. Springfield, Il. 

. Springfield, Ohio 

. Spokane, Wash. 


. Stamford, Conn. 

. Sterling, 

. Steubenville, Ohio 
. Stevens Pt., Wis. 
. Streator, Ill. 


. Suffolk, Va. 

. Superior, Wis. 

3. Swampscott, Mass. 
. Sweetwater, Tex. 

. Syracuse, N.Y. 


. Saratoga Spgs., N.Y. 


54,036.00 


127,000.00 
96,911.18 


21,000.00 
none 


none 
54,746.36 


6,710.00 
none 


| 200,000.00 
26,985.27 
| 4,003.96 


54,590.80 
none 


6,185.73 
none 


148,006.03, 


49 000.00 


7,903.03 


16,099.31 


170,187.24 


255.00 
33,618.03 
267,213.00 
225,757.80 
268,908.00 


84,080.00 
none 


502.52 


508.72 
43,621.00 
2,283.57 
20,190.47 
291,785.00 


1,044,192.31 
53,800.30 
43,035.35 
48,427.70 
8,868.00 


none 


10,000.00 
1,483.70 


361,678.65) 
none 
none 


42,294.58 


186,000.00 
12,626.80 


7,696.71 
18,251.08 


34,627.13 


$6,673.02 


187,796.00) 
963,525.81! 
,738,676.00 6, 
606,218.50 


bo 


,089,980.00 
203,127.00 
104,584.07 
235,520.39 
262,073.80 


135,802.03 
106,709.00 
68,381.85 
200,206.63 
1,293,852.00 2, 


343,320.81 
245,650.61 
190,275.64 
179,373.27 

84,483.56 


267,579.32 
85,337.70, 
97,123.60) 
64,453.81 
61,570.18 


028,431.53) 
193,943.03) 
311,436.48 
216,039.38 
411,959.18 


380,000.00 
59,496.90 
127,097.00 
57,466.67 
102,290.93! 


165,098.21 
53,000.06 
72,862.35 

568,525.39 


180,994.00 


746,204.00 
347,619.00 


511,114.53 


13,77 


65,788.13 


029,433.00 
864,143.80 
135,108.41 


130,484.47 
42,002.96 


214,078.70 
334,946.12 
203,208.00 

50,503.00 


10,441.05 


334,301.03 
64,922.87 


1 13 | 14 | 15 16 17 
| 
Expenses—$ (contd.) Net Bond 
Community — Earnings Interest 

Depn. | Taxes | Total 11-14 $ $ 
. Salem, Ore. 44,851.06 101,465.33 195,500.77 70,340.00 
. Salina, Kan. 12,127.80) 58,916.30) 51,713.74 2,744.11 
. Salisbury, Md.?° none none 39,078.81 21,744.35 13,922 59 
. Salisbury, N.C.?? none none 57,714.06 44,463.28 11,342.50 
. Salt Lake, Utah 384,456.61) 897,543.75 139,246.09 
. San Antonio, Tex. 269,349.23 none 733,148.37 9 052.45 


10,140.63 
576,935.00 
1,314,303.00 
135,135.00 
461 390,80 
11,440.54 
13,346.25 


11,300.00 


| 


1,634,880,23 


149,814.71 
47,506.99 
67,605.94 

2,535.74 
230.00 


8,660.04 
none 


938.84 
15,154.78 
46,348.41 

103,488.70 


439.85 


148,644.72 


43,771.67 


335,715.87| 161,762.31 


361 | 
; 362 362 
363 363 
364 364 
1] 365 365 
366 366 
367 467 
368 368 
} 369 | 369 
| 
372 | 
374 
315 
3 377 
379 379 
381 381 
382 382 
323 383 
385 
| 
387 
387 159,616.9 387 
388 82,252.8. 388 
390 253,24 390 
391 
392 57,073.03 = | 
393 593.12 
_ 394 394 | 
395 ad 
+6 
396 596 
397 
399 ped 
400 400 
40 
40 102 
“ae 403 
10 104 | 
40 aad 


().23 


4.7] 
1.99 
5.94 
5.74 


0.00 


0.04 


Financial Analysts, 1945 


1 


371 | 
372 
373 
374 | 
375 | 


376 
377 | 
378 | 
379 
380 | 


381 
382 
383 
384 


385 


386 
387 
388 
389 | 
390 


391 | 
392 
393 | 
394 | 
395 | 


| 
306 
307 | 
98 | 


399 
400 | 


401 
402 
403 
404 
405 


18 19 20 21 22 
Bends, pivigends Sinking und | Rayment 
$ Payment—$ Funds—$ 
— 
32,000.00 133,164.76 
31,000.00 19,982.20 
16,000.00 none none none none 
11,000.00 hs 13,943.48 —2,184.15 
101,000.00 | ‘4 80,000.00 577,297.75 
142,000.00 
6,875.00 | 68,520.00 
812,725.00 none none 781,319.01 | none 
1,563,000.00 1,873,121.00 | 2,000,800.00 
195,800.00 | 
20,000.00 none none none 5,750.50 
100,000.00 
43,750.00 | 12,918.96 34,150.56 
12,500.00 15,000.00 6,000.00 
g 
292,000.00 | none wer 
53,784.00 3,000.00 30,817.42 
38,972.33 23,906.20 
14,000.00 
50,000.00 60,000.00 
none none none 103,264.82 none 
28,547.58 
3,000.00 
17,200.00 | 542.40 | 10,000.00 4,000.00 
none none none none 
50,000.00 | 
180,000.00 
59,000.00 none none none 544,906.83 
23,383.00 27,120.00 
2,500. 7,941. 
1,000.00 4 50,000.00 50,000.00 
34,000.00 none none 2,377.67 45,259.12 
191,625.00 


23 


Debt 


1,923,000.00 
29,408.06 
353,000.00 
215,000.00 
3,436,500.00 


5,113,000.00 
130,625.00 
33,842,540.79 
30,061 ,000.00 
| 3,474,000.00 


409,000.00 
24,600.00 


230,316.01 
318,000.00 


34,000.00 
23,500,000.00 


3,468,000.00 
1,315,000.00 
2,285,000.00 
56,000.00 
9,000.00 


284,000.00 
none 


9,000.00 
278,400.00 


288,000.00 
2,405,000.00 
40,000.00 


none 
100,000.00 


437,686.86 
1,122,000.00 
3,704,500.00 


mid.) 
est 
40.09 | 
44.1; | 20% 
22.59 | 
12.59 | 364 
16.09 | 2° 
52.45 300 
10,63 | 
35.00 | 
3.00 
35.00 
0.80) 
16.25 
| = 
4.75 
8.41 
8.70 
Q RS ia 
1.72 
1.67 
31 
6 
4 


TABLE 3 (comig. 


6 


1945 Revenue in Dollars 


Community 
Resid. Coml. Ind. Total 249 

406. Tacoma, Wash. | 918,798.34 
407. Tamaqua, Pa. 41,912.89 1,681.50 9,138.74 52,733.13 
408. Tampa, Fla.* 
409, Taunton, Mass. 86,596.54 70,142.03 n® 156,738.57 
410. Temple, Tex. | 166,288.00 
411. Toledo, Ohio 719,176.00) 856,857.00 n® 1,576,033.00 
412. Tonawanda, N.Y. 
413. Topeka, Kan. 418,728.45 
414. Traverse Cy., Mich."® | 56,733.03 56,733.03 
415. Trinidad, Colo. | 69,953.07 31,864.93 20,107.41) 121,925.41 
416, Tucson, Ariz.?! | 500,210.00 
417. Tuscaloosa, Ala. 
418. Two Rivers, Wis. 28,867.84) 6,232.26 10,055.34 | 45,155.44 
419. Utica, N.Y. 330,626.00) 208,178.00) 120,214.00) 646,765.00, 
420. Vancouver, Wash. 290,180.66 | 290,180.66 
421. Ventura, Cal. ¢ | 152,088.00 nit 86,872.00, 238,960.00 
422. Vincennes, Ind. | 97,326.06 ni! 26,449.73 123,775.79 
423. Virginia, Minn. | 82,181.20) 
424. Waco, Tex." | 335,041.55 
425. Wakefield, Mass. | | 79,688.89 
426. Walla Walla, Wash. 153,975.00 
427. Waltham, Mass. | 204,267.96 
428. Warren, Ohio 184,512.86 45,544.31] 166,289.76 396,346.93 
429, Washington D.C.*° 1,590,645.00) 1,650,000.00 n® 3,240,645.00 
430. Waterloo, Iowa 246,053.99 
431. Watertown, N.Y. 89,555.54 4,233.40! 49,282.37; 143,071.31 
432, Watertown, Wis. 25,756.62) 5,151.32) 8,122.14! 39,030.08 
433. Waterville, Me. 
434. Waukegan, III. | 251,966.35 
435. Waukesha, Wis. 47,818.32 11,281.04 44,061.18 103,160.54 
436. Wausau, Wis. 68,093.58 18,945.60! 32,401.67 119,440.85 
437. Waynesboro, Pa. 38,846.42 16,435.97 n‘5 55,282.39 
438. Webster, Mass. 37,389.14 9,909.57 47,298.71! 
439. Weehawken, N.J.!! 
440. West Allis, Wis. 79,720.37| 33,647.35) 83,579.24 196,946.96 
441. W. Palm, Bch., Fla. 
442. W. Sp’gf’ld, Mass. 61,391.81 12,648.51 36,017.05 110,057.37) 
443. Westerly, R.I. 
444. Westerfield, Mass. 67,350.88 26,094.85 n> | 93,445.73 
445. Weymouth, Mass. 98,983.44 26,319.30| 125,302.74 
446. Wheeling, W.Va.!" 244,781.01! 139,228.76} 97,501.62 481,511.39) 
447. Whiting, Ind. 14,818.07 ni 5251.21 50,069.28 
448. Whittier, Cal.?’ 139,342.95 


. Wichita, Kan. 
. Wilkes-Barre, Pa. 


370,576.00 
2,001,940.03, 


268,707.00 


Munic. 


60,625.05 
10,665.15 


none 


none 
3,597.72 


16,920.00 
446.47 


5,878.26 


2,800.00 
1,911.55 


2,674.35 


4,136.27 
500.00 


1,490.70 


none 


none 


4,588.55 


111.37 


768,530.00 


14.54 3,107,703.44) 


35,726.00 
54,527.87 


252 
| | 
a 
| 1 
| 
406 
§ 407 
408 
409 
be 410 
411 
412 
413 
| 414 
| 415 
416 
| 417 
| 418 
420 
421 
| 422 
423 
424 
425 
427 
428 
429 
430 
431 
| 433 
434 
436 
437 
438 
439 
440 
| 441 
| 443 
444 
445 
149 
$49 447 
|: 
450 


le 
7.72 


0.00 
6.47 


8.26 


).00 


).70 


Financial Analysis, 1945 


1 | 7 | 8 | 9 10 11 | 12 
Revenue—$ (contd.) Expenses—$ 
Free Svce. 
$ Value 

Fire Misc. | Total 2-8 Operating | Maint. 
406 78,000.00 66,983.82 | 1,124,407.21 none 205,296.11 161,847.79 
407 608.54 53,341.67 450.00 | 21,580.85 
408 1,020,861.51 none | 293,534.56 103,708.00 
409 none 5,694.83 173,098.55 55,850.00 77,785.79 30,528.85 
410 166,288.00 | 96,840.00 13,770.00 

| 
411) 3,686.00 78,794.00 | 1,658,513.00 77,637.00 | 1,050,422.00 37,982.00 
412 | | 72,910.44 69,260.50 
413, 11,807.50 4,327.05 | 434,863.00 257,909.76 ni? 
414 4,000.00 760.00 | 61,493.03 25,694.21 7,921.05 
415 | 1,061.22 122,986.63 — 28,960.09 7,247.86 
416 none none 500,210.00 27,600.00 165,529.00 n‘? 
417 255,986.65 | 94,873.48 31,145.96 
418; 15,390.36 4,300.72 68,445.24 | none 41,725.67 
419| 92,749.00 478.00 | 756,912.00 | 146,196.00 22,864.00 
420! 6,677.50 40,445.99 | 337,750.62 63,897.76 6,343.05 
421 9,847.00 | 248,807.00 505.00 93,471.00 18,391.00 
422| 29,725.44 | 328.46 | 159,707.95 | 52,080.63 | 5,861.98 
123. 6,697.50 5,444.67 94,323.37 | 36,300.32 | 14,014.93 
424| 4,002.50 33,106.26 | 372,150.31 97,159.46 98,697.89 
425) 9,575.00 | 89,263.89 61,859.34 n‘? 
426 | | 156,775.00 ea 89,540.41 
427; 3,785.00 | 4,761.24 214,725.75 51,266.83 109,846.25 
428 | 396,346.93 25,856.95 119,555.41 60,001.06 
$29) 202,284.00 | 3,442,929.00 2,158,862.00 n? 
430 10,820.52 256,874.51 | 46,556.28 90,455.61 
| 
431 143,071.31 90,148.40 21,120.84 
432 16,495.16 1,352.36 | 62,010.07 none 25,090.65 n‘? 
433 
434 3,744.00 8,297.81 | 264,008.16 2,000.00 141,758.78 
435 25,837.66 7,932.18 141,066.65 none 55,071.44 n‘? 
436 34,650.00 3,789.98 158,380.83 80,504.29 ni? 
437 | 187.10 55,469.49 797.10 15,213.86 n‘? 
438 672.19 49,461.60 600.00 24,641.77 n‘7 
439 
440 45,099.00 1,516.28 | 243,562.24 172,409.74 19,460.42 
44] none 
442 none none 110,057.37 | 
443 92,138.77 78,759.31 ni? 
4 1,499.94 94,945.67 30,000.00 30,948.64 ni? 
445 none 13,946.06 139,248.80 51,101.25 35,038.61 
446 | 4,223.36 819.26 452,270.87 none 217,851.90 n‘? 
47) 3,000.00 1,617.39 54,798.04 41,628.43 6,006.52 
148 15,325.07 154,668.02 48.00 67,492.99 15,035.89 
49 63,528.00 4,423.00 | 872,207.00 none 275,288.00 41,016.00 
78,648.47 541,851.38 | 237,590.59 


82. 405.45 | 3,323,285.23 


| 


|) 
5.05 
15.15 | 
0.00 
1.55 
1.35 
3.55 
37 
».00 
87 


| 


TABLE 3 (contd) 


254 
1 13 | 14 | 15 16 17 
a Expenses—$ (contd.) Net Bond 
Community Earnings Interest 
a Depn. Taxes | Total 11-14 $ $ 
406. Tacoma, Wash. 270,672.81 82,795.75 720,612.46 292,311.50 112,547.96 
407. Tamaqua, Pa. 21,580.85) 31,760.82 
408. Tampa, Fla.*! none 397,242.56) 300,809.74 146,851.35 
409. Taunton, Mass. none 408.15 108,722.79 1,190.00 
410. Temple, Tex. 110,610.00, 74,218.18 8,081.95 
411. Toledo, Ohio none 1,088,404.00 109,808.00 


412. Tonawanda, N.Y. 
413. Topeka, Kan. 

414. Traverse Cy., Mich.'® 
415. Trinidad, Colo. 

416. Tucson, Ariz.*! 


446. 
447. 
448. 
149. 
450. 


7. Tuscaloosa, Ala. 
8. Two Rivers, Wis. 
. Utica, N.Y. 

. Vancouver, Wash. 


21. Ventura, Cal. 


. Vincennes, Ind. 


4. Waco, Tex.'® 


23. Virginia, Minn. 
2 
? 


25. Wakefield, Mass. 


. Walla Walla, Wash. 
. Waltham, Mass. 

. Warren, Ohio 

. Washington, D.C.*" 
. Waterloo, Iowa 


. Watertown, N.Y. 
. Watertown, Wis. 
. Waterville, Me. 

. Waukegan, III." 
. Waukesha, Wis. 


. Wausau, Wis. 

. Waynesboro, Pa. 

. Webster, Mass. 

. Weekawken, N.J." 
. West Allis, Wis. 


. W. Palm Bch, Fla. 
2. W. Sp’gf'ld, Mass. 
. Westerly, R.I. 

. Westfield, Mass. 

. Weymouth, Mass. 


Wheeling, W.Va.'" 
Whiting, Ind. 
Whittier, Cal.?? 
Wichita, Kan. 
Wilkes-Barre, Pa. 


65,000.00 
8,217.43 


none 

28,860.84 
11,316.16 
26,443.07 


30,214.00 
3,214.28 


32,067.00! 
‘none 


47,449.94 


20,154.61 


none 
8,509.36 


12,735.98 


18,416.93 


none 


9,888.58 


none 


none 


3,521.64 


50,848.00, 


~ 


13,000.00 


4,700.00 
18,091.24 


9,670.36 


9,720.43 


none 


none 
none 


9,426.98 


none 


10,524.00 


34,757.36 
none 


14,025.59 


62.90 
1,049.00 
2,063.97 
none | 


none 
503.09 
923.60 
209,037.00) 
308,424.44 | 


tr 


69,260.50 
335,909.76 
41,832.69 
36,207.95) 


170,229.00 
154,880.28 

71,133.07 
169,060.00 
106,354.24 


142,076.00 
67,663.04 
50,315.25 

199,071.63 
61,859.34 


121,607.41 
161,113.08 
227,006.41 


158,862.00) 


157,166.50 


112,201.46 
43,026.99 


133,678.58 
15,213.86 
24,641.77 


215,784.33 


79,808.31 
33,012.61 
86,139.86 


217,851.90 
83,359.68 
83,452.48) 

576,189.00 

487,866.41 


303,940.00 
2,039,068.82 


3,649.94 
98,953.24 
20,016.25] 


320,058.00 


2,687.83 


347,983.00 


190,759.50 


91,964.00 
80,906.89 
31,400.89 
112,346.05 


53,612.67 
171,432.31 


99,708.01) 


§5,312. 

62,735.23 

24,702.25 

40,255.54 


123,036.16 


53,108.94 


155,397.24 
2,516.09 
38,312.63) 


20,383.25 
254.22 
191,833.00 
34,636.88 


11,591.00 
45,397.13 


63,565.96 
2,008.75 


none 
56.06 


39,737.50 
none 


8,720.33 


925.00 


1,146.00 


40,117.50 


4 
4 
4 
4 
4 
4 
4) 
4) 
41 
41 
41 41 
42 
42 
4 42. 
% 
428 5,853.70 | 428 
429 18,507.00 | 
431 431 
433 433 
434 141,758.78 434 
435 78,331.42 435 
436 436 
437 437 
438 438 
439 439 
440 440 
44 441 
} 44 — | 
44 443 
14 
446 
| 


6.06 


7.50 


0.33 


Financial Analysis, 1945 255 
! 18 | 19 20 21 22 23 
Dividends | Fund | Payment added to 
$ Payment—$ Funds—$ $ 
406 431,000.00 100,666.08 528,407.83 3,030,000.00 
407 25,000.00 none 
408 90,000.00 none 102,607.52 149,000.00 40,000.00 4,546,714.39 
409 11,500.00 | none 44,345.00 none 49,000.00 
410 15,000.00 25,976.53 179,000.00 
411 126,000.00 13,200.00 45,000.00 3,676,000.00 
412 i aa 128,000.00 
413 | ‘ none 
416 none J 53,500.00 320,058.00 none 411,500.00 
417 
418 214,123.66 
419| 164,000.00 71,392.00 6,976,000.00 
420 22,000.00 6,000.00 190,759.50 831,000.00 
421 24,000.00 31,473.00 | 231,000.00 
422 1,200,000.00 
423 31,400.89 none 
424 52,000.00 none none none — 75,000.00 1,386,074.62 
425 25,000.00 
426 17,000.00 20,000.00 re. 166,000.00 
427 31,000.00 none none | none 42,990.64 67,000.00 
428 31,000.00 35,000.00 94,000.00 
429 
430 14,166.66 bs 
431 none none none none 20,552.90 none 
432 1,000.00 18,179.57 18,997.25 1,000.00 
433 
434 $5,000.00 685,000.00 
435 none 12,800.00 none 20,000.00 | 300,000.00 
| 
436 
437 20,000.00 none 13,400.00 none none 131,549.85 
438,00 1,650.00 13,000.00 
440 | 60,855.44 194,000.00 
up 
44] 
442 3,000.00. | none none 31,802.47 none 17,000.00 
443 - Oo 93,000.00 
444 ‘ual 6,477.43 136,000.00 
445 6,500.00 none none — 19,860.04 39,500.00 
446 q 217,000.00 37,500.00 | 
447 600.00 none 
448 | 90,473.63 | 382,000.00 
449 ee; 
450 | | 


nid.) 
| 
st 
7.96 
1.35 
0.00 | 
1.95 
8.00 

3.25 
4.22 
3.00 | 
16.88 

1.00 
7.13 | 
5.96 
8.75 7 
6.25 
3.70 
7 00 | 

5.00 

6.00 
7.50 


256° BLE 3 (conid,) 
1 2 | | 4 | 5 | 6 
1945 Revenue in Dollars 
Community 
| Resid. Coml. | Ind. | Total 2-4 Munic,, 
| 
451. Wilkinsburg, Pa. | 559,036.00, 42,812.00 345,882.00 947,730.00) 13,321.00 
452. Wilmington, Del.* 665,103.55) 12,418.5) 
453. Wilson, N.C. 42,641.48) 26,650.92 15,990.55 85,282.95 6,590.64 
454. Winchester, Mass. 54,979.98 
455. Winnetka, III. 
456. Winona, Minn. 61,876.76. 
457. Worcester, Mass. 
458. Wyandotte, Mich. . A 
459. Xenia, Ohio 45,000.00 7,000.00 7,132.88 59,132.88) f 
460. York, Pa. 

461. Youngstown, Ohio 980,100.82 
462. Ypsilanti, Mich.*! 95,760.94 


A, 
1. Code numbers identify controlling 


agency: 4.1 (code number 1 in column 4), 
mayor or manager; 4.2, council; 4.3, board; 
4.4, commission; “pvt.” indicates private 
ownership. 

2. Code numbers indicate source: 5.1 (code 
number 1 in column: 5), streams; 5.2, lake; 
5.3, impounding reservoir; 5.4, wells; 5.5, 
springs. 

3. Code numbers indicate type of power 
used for pumping: 6.1 (code number 1 in 
column 6), steam; 6.2, electric; 6.3, diesel; 
6.4, other; 6.5, gravity. 


4. Kast Bay Municipal Utility Dist., Cal, 
5. Mahoning Valley Sanitary District, 
Ohio. Water at wholesale only, no distri- 
bution. 
6. Metropolitan 
Commission, Mass. 
7. 1942. 
8. Passaic Valley Water Commission, Pat- 
erson, N.J. 
9. San Jose (Calif.) Water Service Co. 
10. Includes Rock Falls, 
11. Hackensack Water Co. 
12. Gross value. 
+ 


* 4 


District Water Supply 


Note 13— Special Rate Features 


Special features of the monthly rates listed in columns 2-5 of Table 2 are given below. 
Each number in italics refers to a specific community and corresponds to the number assigned 


the community in the tables. 


. Ten per cent discount ten days. 
. Quarterly rate. 

6. Ten per cent discount for prompt pay- 
ment. 

11. Ten per cent discount. 

14. Quarterly rate, including $1.00 service 
charge. 

16. Plus penalty; plus service charge vary- 
ing with size of meter. 

18. Two per cent discount if paid by the 
twentieth of the month. Industrial rate: 


? 


$6.00 per 1,000 cu.ft., $12.67 per 10,000 cu-it., 


For example, 2 


in the following line represents Adrian, Mich. 


$102.67 per 100,000 cu.ft., $1,002.67 per | 
mil. cu.ft. 

22. Penalty 10 per cent. 

24. Quarterly rate. 

26. Net rate if paid by the tenth of the 
month; thereafter, gross rate (5 per cent 
addition on first $25, 1 per cent on balance). 

28. Quarterly rate. 

29, Rates vary with meter size. 

30. Plus 10 per cent. 

31. Net 10 days. Commercial rate: $3.00 
per 1,000 cufit., $25.50 per 10,000 cu.ft, 


Fin 


per 
$1,22 
65. 
tenth 
60. 


$2.80 
$76.5 
8. 
82. 


mont 


$9.40 
u.ft. 
cu.ft. 
cu.ft. 


= 
| 451 
452 
453 
454 
455 
456 
457 
458 
459 
| 460 
4 
461 
462 
pF 
$134 
| mil. 
33. 
38. 
$13.3 
cu.ft. 
40. 
46. 
48. 
50. 
servi 
| 


nid.) 


cent 
Ice). 


53.00 
u.ft., 


Financial Analysis, 1945 


1 7 


Revenue—$ (contd.) 


Note 13 (contd.) i « 


Fire | Misc. Total 2-8 
451 | 87,727.00 50,397.00 | 1,099,175.00 
452 n‘6 6,936.73 684,458.79 
453 160.00 3,168.89 103,202.48 
454 54,979.98 
455 127,016.00 | 
4 
456 61,876.76 
457 1,158,014.05 
458 
459 | 
| 
461 980,100.82 
462 11,000.00 485.00 107,245.94 


$134.25 per 100,000 cu.ft., $1,045.50 per 1 
mil. cu.ft. 

33, Rate varies with meter size. 

38. Rate outside city : $1.70 per 1,000 cu.it., 
$13.34 per 10,000 cu.it., $141.34 per 100,000 
cuft., $1,401.34 per 1 mil. cu.ft. 

40. Ten per cent discount. 

46. Rate varies with meter size. mate 

48. Quarterly rate plus 10 per cent penalty. 

50. Quarterly rate. 

53. Commercial rate 9¢ per 100 cu.ft. 

57. Table gives low service rate. High 
service rate: $2.03 per 1,000 cu.ft., $18.90 
per 10,000 cu.ft., $187.65 per 100,000 cu.ft., 
$1,225.54 per 1 mil. cu.ft. 

65. Ten per cent discount if paid by the 
tenth of the month. 

66. Ten per cent discount. 

77. Rates per gallon: $1.25 per 1,000 gal., 
$2.80 per 10,000 gal., $11.80 per 100,000 gal., 
$76.55 per 1 mil.gal. 

78. Eight per cent discount ten days. 


82. Penalty 25¢ after the tenth of the 
month. 
84. Rate varies with meter size. Differ- 


ent rate outside city. 

86. Suburban rate: $1.40 per 1,000 cu.ft., 
$9.40 per 10,000 cu.it., $76.90 per 100,000 
cuit, $751.90 per 1 mil. cu.ft. 

88. Rate varies with meter size. 

89. Rate outside city: $1.50 per 1,000 
cuit, $15 per 10,000 cu.ft., $75 per 100,000 


cuft., $675 per 1 mil. 


10 11 12 


Expenses—$ 

Free Svce. 

Operating | Maint. 


96,180.00 


645,755.00 | 


12,418.51 290,898.54 | 70,570.44 
37,985.14 3,114.91 
15,157.75 39,376.10 
none 57,040.00 n‘7 
| 45,109.56 n‘? 


44,781.04 270,359.12 


37,866.14 2,091.68 


~ 
= 
= 
= 
= 
= 
= 
= 


363,559.27 179,561.39 
| 80,719.22 
» 


96. Penalty 10 per cent. 


104. Rate varies with meter size; 5 per 
cent penalty for late payment. 

110. Plus’ service charge varying with 
meter size. 

113. Quarterly rate. 

115. Rate based on &-in. meter, 

117. Quarterly rate. obey. * 


120. Plus penalties: below 10,000 cu.ft., 10 
per cent; above 10,000 cu.ft., 10 per cent on 
first $3.00 and 3 per cent on balance. 

122. Ten per cent discount ten days. 

123. Rates per gallon: 25¢ per 1,000 gal., 
$2.50 per 10,000 gal., $19 per 100,000 gal., 
$112 per 1 mil.gal., $1,600 per 20 mil.gal. 
Penalties: below 100,000 gal., 5¢ per day; 
above 100,000 gal., 2 per cent. 

124. Net rate ten days. 

127. Plus service charge 
meter size. 

128. Rates based on &-in. meter. 

132. Ten per cent discount if paid by the 
tenth of the month. 

133. Ten per cent discount. 

134. Rate outside city: $2.13 per 
cu.ft., $14.50 per 10,000 cu-ft., $83.25 
100,000 cu.ft., $758.25 per 1 mil. cu.ft. 

136. Penalty 10 per cent. 

138. Includes service charge on &-in. me- 
ter. Penalty 5 per cent after fifteen 
days. 

139. Rates per gallon, city: $2.00 per 10,- 
OOO gal., $13 per 100,000 gal., $80 per 1 


varying with 


1,000 
per 


| 87 
me 
21.00 
18.5) 
trict, 
stri- 
ipply 
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| 
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lich. 7 
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Expenses—$ (contd.) att Net Bond 
Community Earnings Interest 
Depn. | Taxes | Total 11-14 | $ s 
451. Wilkinsburg, Pa. 142,982.00 884,917.00; 280,487.00 77,245.00 
462. Wilmington, Del.” 70,453.73 none 431,922.71 97,286.89) 141,116.57 
453. Wilson, 15,435.36 53.47, 56,588.88 46,613.60) 20,084.33 
54. Winchester, Mass. 39,376. 10 
455. Winnetka, 19,707.00 76,747.00; 50,269.00 
456. Winona, Minn. 9,265.20; — none 54,374.76) 10,673.22 903.25 
457. Worcester, Mass. none none 315,140.76) 341,361.55 26,742.50 
458. Wyandotte, Mich. 27,228.39; 22,624.07 
459. Xenia, Ohio 18,458.96 58,416.78 716.10 none 
460. York, Pa. none 
461. Youngstown, Ohio 1 fr none 543,120.66 360,281.36 20,040.00 
462. Ypsilanti, Mich.** 669.61 358.33 
Note 13 (con/d.) 
mil.gal.; country: $4.00 per 10,000 gal., $26 189, Plus 2 per cent sales tax. Penalty 
per 100,000 gal., $188 per 1 mil.gal. 10 per cent after the tenth of the month. 
152. Ten per cent discount. Rate outside 195. Quarterly rate. 
city 15 per cent higher. 196. Rate varies with meter size. 
153. Rate outside city plus 25 per cent 197. Twenty per cent discount 30 days. 
surcharge. Rate outside city: $2.24 per 1,000 cu.ft. 
Quarterly rate. $15.81 per 10,000) cu.ft., $60 per 100,000 
156. Ten per cent discount. cu.ft., $465 per 1 mil. cuit. 71 
161. Discount 30 days. 199, Rate varies with meter size. 
164. Rates per gallon: 35¢ per 1,000 gal., 202. Less 50¢ discount. 
$2.17 per 10,000 gal., $15.57 per 100,000 gal., 205. Rate varies with meter size. 
$111.57 per 1 mil.gal. 206. Plus meter rental. Rates per 1 mil 
165. Quarterly rate. cu.ft.: 4, $829.50; E (one-year contract), 
168. Rates based on &-, 14-, 4- and 8-in. $750; E (two-year contract), $700. 
meters for respective quantities. 207. Penalty 10 per cent. 
169. Rates based on 8-, 14-, 4- and 6-in. 210. Quarterly rate. 
meters for respective quantities. 213. Plus service charge varying with me- 
170. Rate outside city: $2.81 per 1,000 — ter size; 20 per cent discount if paid by the 
cu.it., $16.87 per 10,000 cu.ft., $168.75 per fifteenth of the month. 
100,000 cu.ft., $1,687.50 per 1 mil. cu.ft. 222. Rates effective Nov. 1, 1945; nonresi- 
Industrial rate: $88.13 per 100,000 cu.ft. dential rates: $1.05 per 1,000 cu.ft., $10 per 
$618.75 per 1 mil. cu.ft. 10,000 cu.it., $84 per 100,000 cu.ft., $669 per 
173. Rate outside city: $2.25 per 1,000 1 mil. cu.ft. 
cu.ft., $19 per 10,000 cu.ft., $119.50 per 223. Discount. 
100,000 cu.ft., $702 per 1 mil. cu.ft. 224. Penalty 10 per cent after 20 days. 
177. Penalty 5 per cent after 20 days plus 230. Discount 33 per cent. 
1 per cent per month thereafter. 231. Penalty $1.00. 
179. Discount 25 per cent. 238. Penalty 5 per cent. 
184. Ten per cent discount. 242. Rate varies with meter size. 
185. Plus service charge varying with me- 245. Ten per cent discount. 
ter size. Rates for 1947 increased approxi- 248. Rates per gallon: $1.40 per 1,000 gal. 
mately 30 per cent. $115 per 100,000 gal., $650 per 1 mil.gal. 


Fine 


gal., | 


$7.20 
cu.it., 
298. 
299. 
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Financial Analysis, 1945 259 
, 18 | 19 | 20 | 21 22 | 23 
Bonds _ , Sinking Fund Payment Added to Debt 
Retired Dividends | onds General Reserve Outstanding 
$ | Payment—$ | Funds—$ $ $ 
451 | 132,838.00 | | 13,133.00 | 2,238,000.00 
52) 5,550.00 none none 664,508.21 | none 2,606,976.55 
53 | 20,000.00 | 6,529.27 
455 | 38,458.00 11,811.00 | none 
456 none none 15,000.00 none none 5,000.00 
457! 287,000.00 529,130.79 809,000.00 
458 15,000.00 457,919.00 
459 12,000.00 none none none none 66,000.00 
460 none none none none 
401 61,500.00 none none none 97,884.68 | 283,000.00 
462 5,000.00 10,800.00 14,832.11 5,000.00 
| | 


255, Quarterly rate. Penalty 10¢ per 1,000 
cu.ft. 
250. Plus service charge. 


261. New rate effective Jan. 1, 1946: $1.15 
yer 1,000 cu.ft., ete 
262. Quarterly rate. 


270. Ten per cent discount. 


272. Rate outside city double city rate. 
273. Ten per cent discount. 

282. Quarterly rate. 

284. Ten per cent discount. 

285. Rate varies with meter size. 

289. Quarterly rate. Net 30-day rate: 


$1.50 per 1,000 cu.ft., $8.00 per 10,000 cu.it., 
$61 per 100,000 cu.ft., $386 per 1 mil. cu-ft. 

200. Penalty 5 per cent. 

296. Rates per gallon: $1.50 per 10,000 
gal., $13.30 per 100,000 gal., $81.80 per 1 
mil.gal. 

297. Industrial rate: $1.31 per 1,000 cuft., 
7.20 per 10,000 cu.ft., $61.20 per 100,000 
cuit., $602.53 per 1 mil. cu.ft. 

208. Ten per cent discount ten days. 

209. Penalty 10 per cent. 

302. Penalty 10 per cent after the twen- 
tieth of the month. 

304. Additional 25 per cent outside city. 
305. Quarterly rate. 

307. Penalty $1.00 after the fifteenth 
the month. 

308. Ten per cent discount ten days. 
311, Less 10 per cent. 


ot 


Note 13 (conid.) 


316. 
317. 
$26.25 per 10,000 cu-ft., 
cu.ft., $1,012.50 per 1 mil. cu.ft. 
318. Quarterly rate. 


Penalty 10 per cent. 


319. Plus service charge varying with 
meter size. 
321. Quarterly rate. 
322. Penalties: 15¢ per 1,000 cu.ft., 49¢ 
per 10,000 cu.ft., $2.11 per 100,000. cu.ft. 
$18.31 per 1 mil. cu.ft. 
324. Rate varies with meter size. : 
327. Quarterly rate. 
331. Rate varies with meter 
332. Quarterly rate. wae 
335. Plus “ready-to-serve charge” varying 
with meter size. 
337. Ten per cent discount. 
338. Penalty 10 per cent. 
339. Penalty 5¢ a month after fifteen days. 
340. Rate outside city double city rate. 
341. Rates given are commercial average. 
Five per cent discount for prompt payment. 
344. Three per cent discount. 
347. Ten per cent discount for prompt 
payment. 
351. Rate varies with meter size; 5 per 


cent discount. 

358. Large user rate: $101.25 per 100,000 
cu.ft., $1,012.50 per 1 mil. cu.ft. 

359, Plus fixed charge varying with meter 


Industrial rate: $3.00 per 1,000 cu.ft. 
$142.50 per 100,000 


size. 


| 

5.00 
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361. Rate outside city: $2.88 per 1,000 
cu.ft., $16.78 per 10,000 cu.ft., $82.18 per 
100,000 cu.ft., $622.18 per 1 mil. cu.ft. 
* 363. Plus charge varying with meter size. 

364. Ten per cent discount ten days. 

366. Rate differs outside city. 

369. Suburban rate: $3.05 per 1,000 cu-ft., 
$27.95 per 10,000 cu.ft., $231.57 per 100,000 
cu.ft., $1,512.87 per 1 mil. cu.ft. 

373. Ten per cent discount. 

378. Billed annually. Penalty 5 per cent 
after three months plus 1 per cent per month 
thereafter. 

; 380. Rate varies with meter size. 

382. Five per cent discount 20 days. 

383. Rate varies with meter size. 

384, Rate varies with meter size; penalty 
5 per cent. 

389, Rate varies with meter size. 

390. Penalty 7 per cent after one month. 

395. Commercial rate: 80¢ per 1,000 cu.ft., 
$7.00 per 10,000 cu.ft., $70 per 100,000 cu-ft., 
$435 per 1 mil. cu.ft. 

396. Rate varies with meter size. 

398. Quarterly rates. 

401. Plus “ready-to-serve charge” varying 
with meter size. 

402, Eight per cent discount. 

406. Plus “ready-to-serve charge” varying 
with meter size. 

408. Ten per cent discount ten days. 


Notes 14-47—General 


14. Approximately 50 per cent population 
military personnel. 

15. Summer resort; population weighted 
average. 

16. Approximately 17 per cent population 
military personnel. 

17. Per capita figures based on San Fran- 
cisco population; suburban population, served 
mainly by large wholesalers, not included. 
18. Year beginning April 1, 1945. 


19. Year beginning July 1, 1945. oi. 
20. Year beginning Oct. 1, 1944. 
21. Year 1945-46. 
22, Year beginning Aug. 1, 1944. 
23. Year beginning Dec. 1, 1944. 
24. Year beginning May 1, 1945. : 
25. Year beginning Sept. 1, 1944. : 
26. Year beginning Sept. 1, 1945. 
27. Year beginning July 1, 1944. 
28. Year beginning Nov. 1, 1944. , @ 
29. Year 1946. ‘tg 


30. Figures for water produced and_ sold 
1945. 


1944; all other figures, 


A.W.W.A. 


Note 13 (contd.) 
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14, Rate varies with meter size. 

416. Rate outside city: $2.70 per 1,009 
cu.ft, $14.85 per 10,000 cu-ft., $136.35 per 
100,000 cu.ft., $1,351.35 per 1 mil. cu-ft. 

418. Rate varies with meter size. 

420. Plus “capacity charge” varying with 
meter size. 

429. Penalty 10 per cent after 30 days, 

431. Plus service charge varying with me- 
ter size. 

432. Rate varies with meter size. 

435. Penalty 10 per cent after the fifteenth 
of the month. Industrial and municipal rate: 
$1.88 per 1,000 cu.ft. $12.45 per 10,00 
cu.ft., $71.98 per 100,000 cu.ft., $511.98 per 
1 mil. cu.ft. 

438. Annual rate. 

441. Plus service charge varying with me- 
ter size. 

444, Ten per cent discount fifteen days, 

446. Rates per gallon: 75¢ per 1,000 gal, 


$2.50 per 10,000 gal., $20.50 per 100,000 gal, 
$155.50 per 1 mil.gal. Plus service charge: 
10 per cent discount. 

450. Rate varies with meter size. 

457. Manufacturing rate: 85¢ per 1,000 
cu.ft., $8.50 per 10,000 cu.ft., $85 per 100,000 
cu.ft., $850 per 1 mil. cuit. 


458. Rate varies with meter size. 
460. Two per cent discount. 
461. Ten per cent discount. 


31. Year beginning June 1, 1945. 

32. Year 1944-45. 

33. Year ending June 1945. 

34. Including those privately owned. 

35. Not including hydrant and_ blow-off 
valves. 

36. For city only. 

37. Main line valves only. 

38. Difference, less losses, used for con- 
densers in city light plant. 

39. Free water service given in 
taxes. 

40. Also 350 fire cisterns. 

41. Payment to general city fund in lieu 
of taxes. 

42. Approximately 10 per cent of hydrants 
privately owned in factory district. 

43. Approximately 15 per cent privately 
owned. 

44. Included in column 2. 

45. Included in column 3. 

46. Included in column 6. 

47. Included in column 11. 
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Key: In the reference to the publication in which the abstracted article appears, 39:473 
May '47) indicates volume 39, page 473, issue dated May 1947. If the publication is paged 
by the issue, 39:5:1 (May '47) indicates volume 39, number 5, page 1, issue dated May 1947. 


Abbreviations following an abstract indicate that it was taken, by permission, from one of the 


iollowing periodicals: B.H.—Bulletin of Hygiene (British); C.A.—Chemical Abstracts; Corr.— 


Corrosion; I.M.—Instttute of Metals (British); P.H.E.A.—Public Health Engineering Abstracts; 


W.P.R.— Water Pollution Research (British). 


Dental Caries: Public Health Aspects of Con- 
trol by Fluorine. Noet D. Martin. Med. 
J. Australia (Australia) 1:486 (Apr. 19, '47). 
Examn, of results of reliable epidemiological 
investigations has indicated that there exists 
inverse relationship between incidence of 
dental caries and fluorine content of water 
supply. Furthermore, inhibitory effect of 
fuorine on dental caries present when fluoride 
concen. of water below threshold value neces- 
sary to cause production of ‘mottled enamel.’ 
Exptl. and epidemiological studies of fluorine 
balance indicate that when level of intake 
fom 2 to 3 mg./day, practically 100% of 
ingested fluorine excreted. Amt. of fluorine 
ingested when concn. of fluorine in drinking 
water is 1 ppm. has been shown to be below 


tive fluorine balance and ultimately cumula- 
tive toxic fluorosis. Beneficial effect on 
dental caries of ingestion of small quants. of 
fluorine now well-recognized fact, and it is 
suggested that exptl. studies in artificial 
fuorination of water supplies be instigated to 
prove that under conditions operative in 
Australian communities alteration of fluorine 
concn. of domestic water supplies to 1 ppm. 
would be sound public health practice.— 
P.H.E.A. 


Fluorine Treatment of Water—What Cost? 
WaRREN J. Scott. Connecticut Health Bul. 
61:122 (May '47). Table listed giving avg. 
costs of chems. for year for communities of 
1,000 to 200,000 pop. wishing to add fluorine 
to drinking water to prevent tooth decay. 
Cost may vary from $100 to $20,000 per yr. 
lor chems., and cost of equip. may vary from 
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$1,000 to $15,000 per source of supply, de- 
pending on size of installation and existing 
facilities —P.H.E.A. 


How to “Feed” Fluorine. CHARLEs R. Cox. 
Eng. News-Rec. 139:67 (July 10, '47). Ap- 
plication of 1.1 to 1.4 ppm. fluorine in form of 
sodium fluoride, at annual cost of $25,000 is 
part of 10-yr. program of dental studies 
begun in '44 at Newburgh, N.Y. under spon- 
sorship of State Dept. of Health.—Ed. 


Research and Fantasy. 
Water (Neth.) 31:109 ('47). Review of 
various developments. In the Netherlands 
the relation between goiter and iodine defici- 
ency has been clearly demonstrated. Before 
war, the iodine content of water was increased 
with a resultant rapid decline in the number 
of goiter cases. At Culenborg 37% of school 
children from 4-7 years had enlargement of 
thyroid gland, with 11% severe cases. In ‘35 
iodine was added to water and thyroid gland 
enlargements were reduced in '37 to 18%, and 
in '39 to 15%, with practically no severe 
cases. In °41 examination of 769 school 
children of 3-13 years showed 12.2% enlarge- 
ment with 5 severe cases. Remarkable that 
of 261 children of 3-7 years, only 9 enlarge- 
ments found, with no severe cases. The war 
prevented addition of iodine beginning in '42. 
In 45, after liberation, goiter cases among 
school children had increased to 41%. 
Statistical studies show that 80 gamma iodine 
per capita per day is required, or about 
4.g./yr. Quantities of iodine present are very 
low (1-2 gamma/I.) and should be stabilized 
at 50 gamma, so that use of 1.5 1. of water a 


W. F. J. M. Krut. 
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day for drinking and culinary purposes is 
sufficient to supply required iodine.—W. 
Rudolfs. 


An Outbreak of Gastro-Enteritis Caused 
by Salmonella Typhi Murium, Presumably 
Water-borne. A.REAuD. Southern Med. J. 
40: 2:176 (Feb. '47). Outbreak occurred in 
May 46, in technical high school of 400 pupils 
in small town near Havana. Explosive in 
character; began on Sunday, when only 210 
boys present, and 70 of them attacked. All 
400 present on Monday and on that day 65 
more cases, making again 33% attacked out 
of full 400. Symptoms of usual food-poison- 
ing type, with acute vomiting and diarrhea, 
prostration, abdominal pain and _ fever. 
Salmonella typhi murium isolated from feces 
of 9 out of 10 patients. Spread-over of cases 
suggests that no one particular meal could be 
incriminated, as some of 65 did not have any 
food on Sunday. Of Sunday food, none 
available for examn. and all food said to have 
been cooked and eaten same day. Clinical 
and bact. examn. of food handlers made, with 
negative results. Suggestion that outbreak 
water-borne rests on fact that no specific meal 
could be incriminated; that water supply not 
on main but through cistern on premises, in 
which dead rat had been found; that water 
supply showed evidence of contamn.; and 
that outbreak ceased as soon as consumption 
of suspected water stopped. [Evidence that 
outbreak water-borne entirely negative in 
character and very slender. Heavy incidence 
strongly suggests food infection. No _ in- 
quiries made (at least none recorded) into 
conditions in kitchen, how food kept and 
possibilities of continued infection there. It 
seems most probable that one article of food 
originally infected and that contamn. spread 
to other foods. Unless this aspect fully in- 
vestigated and shown impossible of occur- 
rence, suggestion of spread by water seems 
unwarranted. Probability that outbreak 
food-borne also argued by one of speakers in 
discussion which followed this paper. }—B.H. 


Epidemiologic Aspects of an Outbreak of 
Infectious Hepatitis. Ray E. TRUSSELL. 
Am. J. Hyg. 45:33 (Jan. '47). This article 
discusses infectious hepatitis as a major dis- 
abling illness among military personnel on 
foreign duty, pointing up discussion by il- 
lustrations with charts and tables dealing 
specifically with study of 100 cases among 6 
small military organizations. Clinical symp 
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toms of disease prior and subsequent to de. 
velopment of jaundice outlined. Epidemig 
logic observations given in detail on: (1 
time relationships of prodromal symptoms 
outbreak as based on onset of these symp. 
toms, (2) topography of areas involved and 
(3) possible sources of infection, methods of 
transmission and factors suggested as cop. 
tributory—such as biting insects, rodents, 
asymptomatic or nonjaundiced cases, prey}. 
ous station, contact with other military 
organizations, drinking water, transmission 
by respiratory route, transmission by gastro 
intestinal route, possible water outbreak ang 
such other miscellaneous causes as dust, 
atabrine, immunizations, type of work and 
diet. Those factors shown to have relation. 
ship to outbreak were possible transmissigg 
by respiratory route—though this is incop. 
sistent with pattern of outbreak—and me 
chanical transmission of virus by flies, food 
handlers, utensils, dishwater, food and pold 
shower water.—-P.H.E.A. 


Methemoglobinemia. Maurice 
J. Pediat. 29:585 (Nov. '46). Methemo- 
globin hydroxide of hemoglobin in which OH 
group directly bound trivalent iron, 
Among agents capable of transforming hemo- 
globin to methemoglobin are sulfonamides, 
aniline, nitrobenzenes, acetanilide, nitrites 
bismuth subnitrate and potassium chlorate 
Methemoglobin itself not toxic but incapable 
of transporting oxygen. After methemoglo 
bin formed if toxic agent withdrawn 
spontaneous transformation of methemogle 
bin into normal hemoglobin occurs. Basel 
on cases presented, methemoglobin occurs i 
infants of less than 2 mo. of age who hav 
been fed on powd. milk dild. with well wate 
contg. high nitrates (180 to 619 ppm.) « 
have received bismuth subnitrate for enteritis 
or for X-ray purposes. Disease characterize 
by slate-colored cyanosis accompanied } 
shock, polypnea, dyspnea, tachycardia, ani 
prostration. Blood color varies from brows 
red to brown-black. Methemoglobin leve 
in blood appears to avg. above 50°% of tota 
pigment. White blood cell count elevated 
Blood in fatal case contained 1.0 ppm 
nitrites. Normally, nitrites not found it 
blood. During digestion nitrates not ab 
sorbed but reduced to nitrites and then t 
ammonias. When large amts. of nitrate 
ingested, possible there is insufficient tim 
for nitrites to be further reduced and the 
are_able to reach circulating blood. Treat 
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ment involves 1 to 2 mg./kg. body wt. of 
methylene blue intravenously or orally. Its 
specific action not understood. Thionine, 
violet dye, has been suggested as being more 


efiective—P.H.E.A. 


What San Antonio [Tex.] Did About Polio. 
Am. City 62:69 (Jan. ’47). Although experts 
in field of epidemiology agree that very little 
can be done to control outbreak of polio- 
myelitis, Dr. P. I. Nixon, chairman of San 
Antonio Board of Health, placed certain 
measures in effect (for approx. 9 wks. during 
an outbreak which started in May '46) which 
the board felt took into acct. all known 
methods involved in transmission of disease. 
Measures include: (1) forbidding attendance 
of all 14 to 20-yr. olds at public gatherings; 
(2) increased chlorine dosage of water supply; 
3) greater accent on fly eradication through 
yse of DDT sprays (initially included a 4- 
block radius area around each case, later 
entire city received treatment); and other 
controls. Graphical anal. of morbidity and 
deaths by age group for period of 12 wks. 
included.—P.H.E.A. 


Overseas Water- 
Borne Disease. War Dept. Tech. Bul. 
Med-167. Pub. Wks. 77:26 (July ‘°46) 
Schistosomiasis, human and animal disease 
caused by parasites belonging to flat worms, 
appears to be restricted according to history 
of occurrence to Japan, Formosa, Okinawa, 
China, Philippines and Celebes, perhaps 
upper Burma, along Chinese border, portions 
of S. America, N. and W. Africa and W. 
Indies. Disease allied to swimmer’s itch. 
Method of propagation given. Development 
host certain type of snail which does not exist 
in N. America. Returning soldiers and 
sailors not likely to bring in disease. Infec- 
tion acquired by wading, swimming, bathing, 
and drinking infested water. Diatomite 
filter will remove cercariae; heating to 125°F. 
will kill, as will chlorination with 1 ppm. 
residual after 30 min. Chloramines as 
eficient as chlorine; iodine and _ halazone 
elective. Killing of snails in infectéd areas 
with lime, copper sulfate and direct sunlight 
suggested. DDT-triton emulsion no good. 
Series of cartoon illustrations adapted from 
Snail Fever (Bureau of Med. & Surg., U. S. 
Navy) given and list of references prepd. by 
Gordon M. Fair of Harvard Univ. appended 
to article. —P.H.E.A. 


Schistosomiasis—An 
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Typhoid Fever in Mendoza. F. B. Correas 
& F. R. AGurnaGa. Rev. Asoc. Med. 
Argentina (Arg.) 61:601-602:91 (Mar. 15-30, 
47). Typhoid fever widespread in Mendoza 
and takes heavy toll each year. Information 
in this article largely in form of tables of 
returns. In first table are given pop., number 
of deaths from all causes, and number due to 
typhoid from '11 to '45. From this it will be 
seen that pop. has more than doubled in that 
period, increasing from 239,298 to 568,610, 
whereas deaths have fallen from 6,766 to 
6,034; deaths from typhoid in ‘11, 134; in 
45, 108, which is much above fig. for '44 (70) 
and higher than in any year since '27. [No 
attempt to explain this.] Whereas disease 
incidence 55.99 per 100,000 inhabitants in ‘11, 
only 19.01 in '45 and 12.56 in '44. Acknowl- 
edged that lab. facilities not existent before 
"31 and that up to then diagnosis made on 
clinical grounds only. In another table 
giving details of quinquennium ‘'41-’45, 
number of cases shown to have increased 
almost steadily, figs. being 498, 686, 682, 922 
and 1,472; last year’s incidence nearly 60% 
higher than that of year preceding. For 
same quinquennium, of causes of death by 
infectious diseases, typhoid fever (384) second 
only to pulmonary tuberculosis (831), next in 
order being diphtheria (314), syphilis (296) 
and whooping cough (275). Typhoid present 
all year round, but greatest incidence in 
summer months, Dec. to Feb. Causes of 
prevalence given as bad water supply —many 
rural areas have no proper supply at all— 
vegetable and garden produce grown on land 
irrigated by water of doubtful source, and 
unripe or bad qual. fruit being eaten by 
children and setting up gastro-intestinal dis- 
turbances rendering them liable to contract 
infection. Remedies, though not easy of 
accomplishment, obvious—better water sup- 
ply for all, intensification of vaccination and 
revaccination, and better spread of knowl- 
edge of means of prevention and avoidance 
of infection.—B.H. 


Seriousness of the Water Supply Problem in 
Mendoza. J. S. NAVARRO Maurin. Rev. 
Asoc. Med. Argentina (Arg.) 61:601-602:131 
(Mar. 15-30, '47). This article may be re- 
garded as natural sequel of preceding. Let- 
terpress describes and photographs depict 
clearly how bad matters are in many parts of 
province—canals uncleansed, running close 
by dwellings, receiving their refuse and 
excreta and passing on to rubbish dumps 
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uncleared. No reason to wonder that enteric 
fever, gastro-intestinal disease and anterior 
poliomyelitis have high incidence.—B.H. 


The Role of Water in Rearing Domestic 
P. Saurat. L’ Eau (Fr.) 34:57 
(47). Water important from standpoint of 
breeding, raising, general hygiene and disease 
and can be a source of sickness of domestic 
animals. Sufficient water must be available 
for cleaning of stables, pens, warrens, coops, 
etc., in addition to periodic disinfections as 
well as for bathing, working and conditioning 
of animals. Most important factor is abund- 
ance of pure water for drinking and milk 
production. Quant. of water required for 
drinking varies for horses from 35-40 |., cows 
40-50 |., sheep 5 1., hogs 21./50 kg., sows 20-25 
l., chickens 250 ml./day. All animals refuse 
hot water and decline water with temp. below 
8°C. Ice water causes colic, enteritis, 
bronchitis and pneumonia. Water must be 
clear to prevent indigestion (especially in 
horses). Salts, particularly sulfates, cause 
digestive disturbances, or contribute to pro- 
duction of ulcers. Org. matter, even in small 
quants., always bad, particularly org. matter 
decompn. products. Odor and taste must be 
absent. Horse more sensitive than cow. 
Water plays important role in carrying para- 
sites and organisms which may cause infec- 
tions; most internal infections can be trans- 
mitted through water. Water contamd. by 
urine or manure frequently vehicle for para- 
typhoid and diarrhea of young animals. 
Bovine paratuberculosis organism can be re- 
covered from stagnant pools contamd. by 
animal excrements. Virus causing infectious 
anemia of horses found in pold. water. 
Parasitic eggs and embryos transmitted 
through water causing broncho-pneumonia, 
digestion and liver troubles, etc.—W. Rudolfs. 


Use of DDT in the Control of Insect Carriers 
of Disease With Special Reference to Water 
Supplies and Sewage. F.C. Bisuopp. Proc. 
19th Ann. Conf. Md.-Del. W. & Sew. Assn. 
(May 16-17, '46), p. 23. Pb arsenate and 
cryolite, up to 30 lb./acre, used for many 
years for gypsy moth control. Where water- 
sheds supplying city water systems involved, 
excessive amts. of Pb, As or F never found 
nor ill effects noted. DDT employed sim- 
ilarly, but in concns. of 0.1-2.0 Ib./acre, prob- 
ably less dangerous to man than to fish and 
other wild life. Control of mosquito breed- 
ing by application of 0.1-0.4 Ib. technical 
DDT per acre not likely to cause direct injury 
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to fish, although repeated application may 
destroy aquatic insects, etc., on which they 
feed. Wettable or water-dispersible for 
appears least toxic to fish, oil soln. somewhat 
more so and emulsion most toxic. DDT poi- 
sonous to man but not extremely toxic. |; 
should not, however, be allowed to gain acoess 
to water supplies in appreciable quants 
DDT not sol. in water and its ultimate fate jp 
water not known, but evidence indicate 
rather rapid loss of toxicity. Carollo (Jour. 
A.W.W.A. 37:1310) found that coagulation, 
settlement and filtration removed 80-98%, 
DDT from water contg. 0.1-10.0 ppm., ang 
that intimate contact with activated C fg 
15 min. after coagulation and sedimentation 
but before filtration effected complete re. 
moval (to less than 0.001 ppm.). Although 
hardly to be recommended for potable wate 
supplies, DDT is highly effective agains 
larvae (bloodworms) of midge (family Chiro. 
nomidae, now called Tendipedidae) found in 
settling basins and storage reservoirs. Flentje 
(Jour. A.W.W.A. 37:1053) found that emul. 
sion applied at rate of 0.001 ppm. completely 
destroyed larvae in 3} days. DDT exerts 
little bactericidal or phytocidal action. Ex. 
ceptional cases of extensive breeding of 
disease-bearing mosquitoes in portions of 
large reservoirs far removed from _ intake 
might warrant use of 5% oil soln. of DDT, 
As.little as 2 qt./acre effective against larvae, 
and adults may be killed by fine spray or fog 
over breeding area. Use of any insecticide 
in domestic water supply questionable, how. 
ever, and kerosene or light fuel oil withou 
DDT probably safest as these evap. quickly 
Cleaning and deepening reservoir margins 
will usually elim. mosquito breeding per 
manently. DDT used in 5 forms: powder 
(finely ground with neutral carrier such a 
talc); solns. in kerosene or fuel oil, usually 5% 
(auxiliary solvent such as xylene may k 
required in refined kerosene); emulsions 
prepd. by dissolving tech. DDT in solven 
and adding emulsifier; wettable DDT mak 
by grinding crystals with suitable carrier and 
adding wetting and dispersing agents; ané 
aerosols, produced from solns. or emulsion 
concs. In applying residual sprays, especi- 
ally of oil solns., operator should preferabl) 
wear respirator, and hands and other ex 
posed parts should be washed promptly with 
soap and water after completing work. DD! 
is poisonous when ingested in quant. or wher 
absorbed in oil solns. Solvents more likel 
to cause temporary illness than DDT, which 
is much less toxic than many common in- 
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scticides. 9 references. In discussion, au- 
thor stated that even 0.5 Ib./acre will kill 
some fish. Emulsions are most toxic because 
they mix more thoroughly with water.—R. E. 


Thompson. 


The Problem of Aftergrowths in Water and 
Sewage. NorMAN J. Howarp. Can. Engr. 
—Wtr. & Sew. 82:6:24 (June '44). General 
discussion. No record of gastro-enteric dis- 
ease resulting from secondary growths in 
distr. systems. Must be remembered, how- 
ever, that certain attenuated strains of Esch. 
coli may become extremely virulent by pass- 
age through an animal. Some water bac- 
teria capable of living and multiplying when 
very small amts. of nutritive material present. 
Micrococcus aquatilis and Bacillus erythro- 
spors (Flugge) have been shown to multiply 
in distd. water. On other hand, bacteria 
whose natural habitat is other than water 
perish sooner or later after gaining access to 
water. Generally speaking, survival pro- 
portional to nutritive matter present and 
saprophytic bacteria contribute to their 
destruction. Exptl. work conducted after 
Chicago amebic dysentery epidemic showed 
that Endameba histolytica cysts removed 
completely from water by coagulation and 
filtration but that large amts. of Cl required 
for their destruction. Adequate treatment 
apparently will elim. danger of transmission 
of amebic dysentery. No conclusive evi- 
dence presented to support hypothesis that 
virus of poliomyelitis may be transmitted by 
water. Possibility of water-borne disease 
remote, therefore, if supply properly purified. 
All available evidence suggests that secondary 
growths in distr. systems of limited san. 
significance. —R. E. Thompson. 


Water-Borne Disease Outbreaks. ANoN. 
Pub. Wks. 78:11:24 (Nov. '47). Data on 
disease outbreaks caused by pold. water con- 
tained in report (U.S. Public Health Service) 
of hearings on bill to provide for water poln. 
contrel. During 8-yr. period (’38-’45) 116,- 
292 persons affected, resulting in 84 deaths. 
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Only 2047 of these cases involved typhoid, 
reduction of 40% compared to previous 7-yr. 
period. Greatest number of outbreaks oc- 
curred in communities of pop. group 1000- 
5000. Cross-connections and back-siphonage 
acctd. for largest no. of cases (46,477), with 
untreated, pold. lake water (29,288), inade- 
quate and interrupted chlorination (13,138) 
and inadequate control of filtration (12,770) 
following. About half outbreaks (148) origin- 
ated in use of well and spring supplies and 
caused greatest no. of typhoid cases (792). 
Increased industrial activities during war 
reflected in large increase in cases caused by 
cross-connections. Only one outbreak oc- 
curred in army installations.—F. J. Maier. 


Dangers to Health From the Water Distribu- 
tion Systems. H. G. Barry. R.A.E.; Bol. 
da Repart. de Aguas e Esgotos (Sao Paulo) 
9:73 (Jan. '47). This paper presented at 
First Inter-American Conference of San. 
Engrs., Rio de Janeiro, 46. Author, pro- 
fessor at Univ. of N.C., describes troubles 
created by faults in distr. systems in U.S. 
Tanks and reservoirs must be well covered. 
In '33 in Chicago, IIl., hotel, drippings from 
sewage line fell on leaking cover of cold water 
storage tank. This caused epidemic of 
amebic dysentery with 1409 cases and 98 
deaths. Interruptions in water service for 
repair of lines dangerous and have to be care- 
fully watched, especially as to back-siphoning 
of water. In’42 in Newton, Kan., such back- 
siphoning occurred and lines not sufficiently 
chlorinated before being put into use. Result 
was epidemic with 2600 cases. Similar back- 
siphoning can occur when water pumped out 
of distr. system during a fire. Cross-con- 
nections between city and emergency supplies 
fourth source of danger. In one case at 
constr. job city line connected to sewage line 
and in another case to gas line. Explosion 
resulted. Washbowls and bathtubs often 
have their outlets so low that contents can 
be suctioned into water lines. At inspection 
of hotels of San Francisco, Calif., 1359 fixtures 
of such objectionable design found.—P.H.E.A 
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Report of the Water Pollution Research 
Board for the Period July 1, 1939 to Dec. 31, 
1945. Anon. Dep. Sci. Ind. Research (Br.), 
Water Pollution Research Board, 1939-1945, 
78 pp. ('47). Subjects include water: base- 
exchange process of water softening, contamn. 


of water by lead, bacteriology of fresh water, 
effect of Cl on corrosion of nonferrous metals 
by water, treatment of Fe-bearing water with 
Na hexametaphosphate, effects on taste and 
odor of water of coatings for water supply 
pipes, drinking water from sea water for use 
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in lifeboats, rafts and aircraft dinghies, and 
water camouflaging; sewage: biol. filtration, 
bact. and chem. changes in aerated liquids, 
recovery of grease from sewage sludge, effect 
of drying and digestion of sewage sludge on 
certain pathogenic organisms, effect of nitrates 
on rising of sludge in sedimentation tanks, 
closets for use in air-raid shelters, detn. of 
inorg. sulfate in sewage; industrial waste 
waters: dairies and milk-product factories, 
prepn. of vegetables for drying, recovery of 
Cu from waste waters, treatment and dis- 
posal of sewage and waste waters from shell- 
filling factories, mfr. of TNT, waste waters 
contg. chromate, waste waters contg. cya- 
nide, retting of flax, mfr. of brake and clutch 
linings, concn. of garbage, photographic 
products, paper mills, govt. 5-therm emer- 
gency producer (gas plant), predigestion of 
straw with NaOH, mfr. of cellulose from saw- 
dust, mfr. of beet sugar, mfr. of viscose rayon; 
polg. effects of sewage and industrial wastes: 
effect on R. Avon of chlorination of sewage 
effluent from Coventry, toxicity of certain 
poisons to fish, odor nuisance from pond 
contg. water for fire-fighting. Bibliography 
of 52 publications of board included.—C.A. 


Protection of Gathering Grounds From Pollu- 
tion. From Appendix B, 36th Annual Re- 
port to Exec. Com. of British Waterworks 
Assn. ANON. Wtr. & Wtr. Eng. (Br.) 50:399 
(Aug. °47). On Jan. 30, '39, Ministry of 
Health forwarded to all water works memo- 
randum 221 that includes following: 7. Every 
effort should be made so that raw water pro- 
tected from poln. 8. Wherever source of 
supply impounding reservoir authorities 
should acquire entire watershed and protect 
reservoir by fencing. 9. Where (preceding) 
not practicable, duty of water works staff to 
make inspections with view to detecting 
causes of poln. 10. Where source spring, 
sufficient surrounding area should be acquired 
to apply adequate protective measures. 12. 
Water works should acquire sufficient area of 
land surrounding well to protect immediate 
surroundings. In ’45 new code placed on 
statute books. Earlier provisions for pre- 
vention of poln. reenacted. British Water- 
works Assn. has stated its opinion that proper 
way is to treat each gathering ground accord- 
ing to its special circumstances. Gathering 
grounds divide themselves into 3 natural 
zones: (1) furthest from reservoir in which 
more or less free access can be given, (2) to 
which restricted access can be given, (3) in 


- 


WATER WORKS LITERATURE 


@ 


Tour. AWWA 


which no access may be permitted. Varia. 
tions from present practice unnecessary. 
General principles could be applied to specific 
gathering grounds only as result of investiga. 
tions of local factors.—H. E. Babbitt. 


Fighting Stream Pollution in Louisiang. 
Anon. Louisiana Game, Fur and Fish §4 
(Aug. '47). Oil poln. in coastal areas under 
scrutiny of special anti-poln. crews. In 3 
mo. some 108 poln. violations have been de. 
tected, and, in many cases, voluntarily cor- 
rected by oil producers. Operations jl. 
lustrated by set of photographs.—A. 4, 
Hirsch. 


Gary Completes Cycle on the Grand Calumet. 
W. W. MatHews. Wtr. & Sew. Wks. 93:455 
(46). Grand Calumet R. at this location 
has passed through cycle from natural purity 
to gross poln. back to restored cleanliness 
within single generation. Cooling water, 
taken from L. Michigan for steel mills, fur- 
nishes dry-weather flow of 600 cfs. Diffused- 
air type activated sludge plant, 40 mgd. 
capac., with gas engines for driving blowers 
and pumps, circulating jacket water to heat 
digesters, discharges effluent avgg. 7 ppm. of 
suspended solids and 8 ppm. B.O.D. Periodic 
slugs of pickling liquor, neutralized to pH 68 
with lime at source, aid primary sedimenta- 
tion and do not inhibit biology. Load from 
supernatant liquor at times exceeds that from 
collection system. So corrected, avg. 5-day 
B.O.D. per capita per day for '45 was 0.23 
lb. Summaries of annual avgs. of treatment 
results tabulated. Air blow avgs. 0.41 to 
0.52 cu.ft./gal. of sewage. On heat content 
basis, value of sludge gas burnt is 31.4% of 
total operating and maint. cost.—C.A. 


Abatement and Control of Pollution in New 
Jersey. Harry N. LENDALL. Pub. Health 
News, N.J. State Dept. of Health 28:302 
(July °47). Stream poln. from untreated 
sewage and industrial wastes not only local 
problem but also state and national problem. 
Estd. that streams and waterways of nation 
receive load of wastes (munic. and trade) 
equiv. to wastes of 110,000,000 people. 
Public interest aroused and pressure being 
exerted to abate and control situation. 
Over 50 bills have been introduced in Con- 
gress since '35 for abatement and control of 
stream poln., but as yet none have become 
law. Controversy of where to place au- 
thority for poln. abatement still major factor. 
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Author feels that states are on march with 
their own programs and that substantial 
progress being made. Outline of program 
peing carried on in 7 main drainage areas of 
\.J. presented in paper. State Dept. of 
Health has adopted stds. for abatement and 
control of its streams. These stds. based on 
quant. and character of sewage and trade 
wastes being discharged in various sections 
of stream. All coastal waters have been 
dassified according to use, and stds. have 
been set up for each class. Interstate com. 
formed by state health depts. of N.Y., 
\.J., Pa., and Del. for correction and control 
of Delaware R. Com. making progress and 
has been strengthened by concurrent legisla- 
tion adopted by participating states. N.J. 
should be proud of its progress in control of 
pln. Author believes that enacted legisla- 
tion sound and complete and will serve as 
basis for future accomplishments which will 
be aggressive and yet reasonable.—P.H.E.A. 
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Symposium on Chemical Treatment of the 
Los Angeles Sewage to Reduce Coliform 
Bacteria and Inhibit Hydrogen Sulfide For- 
mation. REUBEN F. Brown. Calif. Sew. 
Wks. J. 18:34 (46). City of Los Angeles 
instructed by courts to reduce bacteria in its 
sewage according to requirements of Calif. 
State Health Dept. before discharging into 
ocean. Purpose of court order to reduce 
existing beach poln., at extreme ends of 
present quarantined area, to within permis- 
sible limits. Reduction could be accomplished 
either by chlorination of sewage at existing 
Hyperion screening plant or by use of any 
other equip. or method, until such time as 
proposed new treatment plant and ocean 
outfall constructed and placed in operation. 
This paper describes investigations on equip. 
and methods other than chlorination. Board 
of Public Works, Bureau of Standards, 
Bureau of Eng., and Bureau of Maint. and 
Sanitation have cooperated in planned pro- 
gram of research and field expts. 3 major 
issues considered: (1) reduction in cost of 
bactericide; (2) industrial waste effect on 
beach poln.; (3) removal of industrial wastes 
from watercourses which cause contamn. of 
underground domestic water. Los Angeles 
sewerage system consists of 3,000 mi. of pipe 
line. Program first organized on 24-hr. 
basis, 7 days a week, for operation of chem. 
treatment stations and for collection and 
anal. of sewage samples. Field expts. con- 
sisted of full-scale application of chlorinated 
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hydrocarbon sold under trade name of ‘‘Cloro- 
ben” to upper reaches of all trunk sewers. 
Cloroben applied to sewage at rates varying 
between 1 and 2 ppm. and also in combina- 
tions with chlorine equal to 20% of chlorine 
demand. During these tests 40 dosing 
stations in operation. During 4 mo. of 
operation 7,000 samples collected from 13 
control stations. Field operating techniques 
described. Author concludes that by proper 
uniform distr. of Cloroben through entire 
flow, rate of application being from 1 to 2 
ppm. on different types of fresh sewage, bact. 
pop. can be reduced 50% and putrefaction 
and formation of H.S retarded.—P.H.E.A. 


Dairy Waste Saving and Disposal. WILLIAM 
A. Dean Jr. Assoc. Bul., Milk Indus. 
Foundation 2:31 (Dec. 17, '46). Practical 
statement of importance, character, and soln. 
of problem of wastes from dairy plants. 
Stream poln., or overloading of munic. sew- 
age disposal plants, presents financial and 
nuisance problems and may lead to costly 
lawsuits. Appreciable savings may be made 
by reducing wastes, at same time minimizing 
waste load on treatment plants or on streams. 
In one instance reduction of 72% achieved, 
requiring disposal plant of only 28% of that 
previously necessary. Wastes may be classi- 
fied as due to: (1) inefficient equip. or meth- 
ods; (2) whey, skim milk, or other by-pro- 
ducts; (3) spoiled products; (4) rinsing and 
wash water. By-product utilization discussed 
in practical way. This consists chiefly in 
concg. solids to dry powd. or semisolid form. 
Finally, waste treatment considered. Most 
important that every dairy having disposal 
problem make adequate provision so that 
milk, by-products, or spoiled products will 
not be dumped if breakdown or power failure 
occurs. Also, plant must be equipped with 
aerated equalizing tank of 14 times daily max. 
load. Septic tank, trickling filter, and other 
means of disposal discussed. This bulletin 
should be of value to dairy plant confronted 
with problem of waste disposal.—P.H.E.A. 


Re-use of Waste Waters From Industrial 
Processes. B.A. SouTHGATe. Trans. Inst. 
Chem. Engrs. (Br.) Advance copy, 9 pp. 
(May 6, ’47). Many methods to avoid river 
poln. with industrial waste waters have been 
studied. Partial treatment of wastes, fol- 
lowed by their re-use within the process, fre- 
quently offers economic advantage over 
thorough treatment required when waste 
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waters dischgd. to sewers. For example, 
waste waters from retting of flax are foul- 
smelling brown liquors with pH of 4.5-5.5 
and avg. B.O.D. of approx. 1800 ppm. 
Found that, if retting liquor thoroughly 
aerated, could be used in successive rets, in- 
stead of being dischgd. to sewers. Further 
work developed retting procedure in which 
liquor can be used for retting during entire 
season. In this process, aeration actually 
takes place in retting tank itself, rate of 
supply of air being used tocontrol pH. After 
about 20 retting cycles, amt. of sol. and insol. 
matter removed from flax during retting 
balanced by amt. of org. matter oxidized plus 
amt. of material adhering to flax as it is 
removed from retting tank. Similarly, waste 
waters from beet-sugar refining industry can 
be treated with lime, by sedimentation, or in 
percolating filters, or by some combination 
of 2 or 3 of these methods to produce effluents 
which can be re-used in refining process with- 
out adversely affecting operation of process 
or qual. of product.—C.A. 


Effect of the Toxic Substances of Waste 
Waters of Nonferrous Metallurgy on Micro- 
organisms and Biochemical Process Associ- 
ated With Self-Purification of Reservoirs. 
M. M. Kavasina, K. A. MuDRETZOVA-VIsS, 
A. S. Rasumov & Z. I. RoGovskaja. Gigiena 
i Sanit. (U.S.S.R.) 9:10/11:1 (44). De- 
velopment of micro-organisms in waste waters 
(dild. sewage water) retarded by CuSO, or 
Pb(OAc)s. 0.5 mg. of Cu per |. toxic for all 
micro-organisms, 0.1. mg./l. only so for 


iron, carbon being present to extent of about 
3%. So much carbon renders casting hard, 
brittle, and unmachinable by normal methods. 
In welding, deposition of white cast iron 
should be avoided. Silicon occurs in cast 
iron in amts. from 0.5 to 3%. Silicon helps 
produce gray irons. Most striking effects of 
phosphorus on cast iron are reduction in melt- 
ing point and increase of fluidity. There 
should not be more than about 0.1% sulfur 
in cast iron. Majority of cast irons that 
welder will be required to repair will be gray 


WATER WORKS LITERATURE 


Jour. AWWa 


infusoria, to nitrification bacteria, and ty 
other pe are, resp., 0.1, 0.5, 0.5-1, and 
1 mg./1.—C.A. 


The Limiting Load of Sewage for a Stream, 
FRIEDRICH REINHOLD. Tech. Gemeindeblatt 
(Ger.) 47:1 ('44). Simplified method given 
for calcn. of permissible amt. of sewage which 
can be dischgd. into stream, as well as detn, of 
amt. of treatment required before such dischg., 
on basis of Fair-Imhoff calens.—C.A. 


Thermophilic Micro-organisms and the Esti. 
mation of the Sanitary State of Soil. E. N. 
MisuustiIn & O. I. VASILYEVA. Gigiena 
Sanit. (U.S.S.R.) 9:12 ('46). Investigations 
carried out by authors have shown that 
thermophilic and thermotolerant micro-or. 
ganisms (bacteria and actinomycetes) prac. 
tically absent in virgin soils. These organ. 
isms introduced into soil when it is fertilized 
with manure and Sewage, on 
other hand, poor in thermophilic organisms, 
but rich in coliform bacteria, and_ this 
difference can be utilized for detg. nature of 
poln. occurring in different soils. In soils with 
low concn. of Escherichia coli and abundant 
thermophiles, type of flora present points to 
fertilization with manure and _ composts, 
whereas presence in soils of high content of 
Escherichia coli and meager content of 
thermophiles indicates contamn. with feces, 
This method has been successfully applied to 
anal. of soil poln. in different parts of Moscow 
province, both under controlled and under 


composts. 


bacteria. Pb concns. toxic to biochem. field conditions. Results set out in number 
oxidation of org. matter, to flagellates and of tables.—B.H. 

The Oxy-Acetylene Welding of Cast Iron. irons. First factor in  full-fusion welding 
G. FITZGERALD-LEE. Civ. Eng. (Br.) 42:344 prepn. of edges to be welded. Preheating 
(Aug. 47). Cast iron alloy of carbon and _— essential. Cast-iron welding rod should not 


be too high in carbon, should contain fairly 
high percentage of silicon, and not too much 
sulfur. Cast iron when raised to red heat 
rapidly oxidizes and to assure satisfactory 
weld welding flux must be used. Method 
used for welding known as leftward or forward 
method. Blowpipe should be kept at steep 
angle to keep metal in place. Weld should be 
allowed to cool as slowly as possible. Mod- 
ern cast-iron welding, correctly done, as suc- 
cessful and reliable as welding of any other 
ferrous metal.—H. E. Babbitt. 
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The Electric Welding of Cast Iron. G. 


February 1948 


FitzGERALD-LEE. Civ. Eng. (Br.) 42:302 
(July °47). Under general heading ‘“‘cast 
iron” is contained: gray, white, malleable and 
those having special alloy addns. With ex- 
ception of white and of high silicon corrosion- 
resistant type, all weldable when correct 
procedure employed. Gray cast iron easily 
machinable. White hard and brittle. Dif- 
ference in color due to mode of occurrence of 
carbon content. Major factor rate of cooling 
of casting. Owing to lower carbon content 
white-heart malleable iron less affected by 
welding factors than is black-heart variety. 
Chief factors to be considered in welding of 
cast irons are: low ductility; effect of rapid 
cooling; and fusion area. It is not possible 
to deposit weld metal with carbon content 
approaching that of cast iron by means of 
elec. arc. Principal types of electrodes rec- 
ommended for welding cast iron are: soft iron, 
light-coated, and nickel alloy. Wherever 
possible welds should be made in single run 
with one pass of electrode using largest gage 
of electrode possible to employ. Improve- 
ments in materials and technique consider- 
ably benefiting progress of this compara- 
tively new process.—H. E. Babbitt. 


Design of Flanged Joints. S. Lasrow. J. 
Inst. Mech. Engrs. (Br.) 156:166 (June '47). 
In design of joint size, pressure, temp., nature 
of fluid, etc. will be known. Designer must 
decide on type of joint including form of 
gasket. Perhaps most commonly used flat 
annular ring. Load applied by bolts, 
pressure on gasket and internal pressure 
constitute total load on flange. Unwin's 
formula for detg. load in bolt is P = 
16,000D, where P is load in lb., and D is 
nominal bolt diam. Bolts from 3 to 1}” in 
diam. tightened by hand; large-diam. bolts 
generally tightened by hammering or by 
using extension on spanner. Region between 
1” and 2” sort of ‘‘no man’s land” in which 
tightening methods vary considerably. This 
is important region. Another important 
feature is bolt spacing which dets. pitch circle 
diam. and is of importance in calcn. of mo- 
ment on flange. Advantageous to keep bolt 
spacing min. Final load on bolts given by: 
F=W+ P/(1 + e/c) 
and final compression load on gasket given by: 
C= W — P/(i+c/e). 
W initial bolt load due to tightening, P load 
due to applied internal pressure, and e and c 
are, resp., elongation of bolts and compression 
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of gasket per unit load. Of 2 methods making 
use of gasket data in design of joint one makes 
use of ratio of net axial load to that due to 
internal pressure at failure. Ratio does not 
vary much for wide variety of joints in com- 
mon use. Ratios are at failure of joint. In 
practice, higher values must be chosen. One 
is not likely to err far from truth if it is as- 
sumed that W + 3P. Second method of 
applying gasket data more precise. Advo- 
cated by Am. codes, for instance A.S.M.E. 
and A.P.I. Thickness of flange must be 
found by assuming thickness, computing 
stresses, and repeating until designer satisfied. 
Earlier flange formulas gave only simple cir- 
cumferential and radial stresses but methods 
of Timoshenko and of Waters and Taylor 
focused attention on longitudinal bending 
stress at back of flange. Latter method now 
most widely used. If stresses in British 
Standard Specifications for Pipe Flanges 
examd. by method under discussion, stresses, 
in lower sizes, approaching 30 tons per sq.in. 
are not uncommon, and in 24” diam. hoop 
stress exceeds yield point of mild steel, while 
longitudinal bending stress in pipe wall ad- 
jacent to flange fantastically high. Ameri- 
cans avoid latter difficulty by more extensive 
use of hubbed flanges.—H. E. Babbitt. 


Silver-Copper-Lead Pipe. ANon. From Bul. 
114 ‘“‘Notes on the Development of Character- 
istics of Silver-Copper-Lead Pipe’ published 
by Lead Industries Development Council. 
Anon. Wtr. & Wtr. Eng. (Br.) 50: 410 (Aug. 
Quants. of alloying metals were 
0.005% Ag and 0.005% Cu. Tests show: 
(a) pipe has 15% greater tensile strength than 
ordinary lead pipe, (b) creep resistance 
greatly in excess of ordinary lead pipe. 
Flexibility and corrosion resistance of same 
high order as lead pipe. In plumbing pipe 
will show marked saving both in metal and 
first cost. It is sold at premium of 5s. per 
cwt. on price for lead pipe.—H. E. Babbitt. 


Report on Zinc Pipes—Study Committee on 
Metal Distribution Systems. Water (Neth.) 
31: 155 (Aug. 7, '47). Study committee 
concludes that zinc pipes for soft, aggressive 
water cannot be used from a _ toxicological- 
hygienic standpoint; that use of dune water 
will not cause trouble; that for non-aggressive 
ground water and river water, zinc pipes can 
be allowed; that frequent turbidity and taste 
of water should be considered as drawback. 
Use of zinc pipes in ground only feasible if 


"Te, 


= 
| 


270 


well protected by isolating layer. Zinc, 
which is more expensive than iron, has less 
application than asphalt-coated iron for 
piping in houses and under normal con- 
ditions more expensive copper preferable.— 
W. Rudolfs. 


Calculation of Water Distribution Networks. 
A. A. Fourqurer. L’Eau (Fr.) 34:111 
(Sept. '47). Author lists 21 methods of 
calcn., none of which adequate. Possibilities 
of anals. limited and difficult to utilize. 
Calcns. may be based upon (1) pressure or (2) 
discharge. Pressure gives only rudimentary 
idea of conditions and functions of distr. 
system; discharge measurements more signif., 
provided great precautions taken. Imperfect 
formula developed (accurate within 5%) is: 
H = CQ" or n = f(C).—W. Rudolfs. 


The Main Calculations Relating to the Sani- 
tation of Buildings. Part I. Cold Water 
Services. L. B. Escritt. Surveyor (Br.) 
106:339 (July 4, '47). Water mains in 
streets designed to give lowest cost per annum; 
sizing of pipes for bldgs. dependent on height 
of tank. Anal. of costs shows it is nearer 
mark to work to “economic hydraulic gradi- 
ent’”’ when sizing indoor mains. Gradients 
of all pipes should be as near as possible alike. 
This is not practicable. System of pipe sizing 
usually adopted no more than rule of thumb. 
Usually full demand of all fittings divided by 
“diversity factor” giving ‘‘simultaneous de- 
mand” on which size of pipe based. De- 
signers assume diversity factors for similar 
bldgs. are alike, using std. curves and their 
discretion. Selection of curves matter of 
personal preference. We can be more definite 
in deciding on formula for flow in pipes. 
Accurate expts. do not cover all materials 
available, however, and there are friction 
losses due to bends and junctions that are 
nuisance. Allowance must be made for cor- 
rosion. Losses due to valves can be main 
losses in svstem. Here data not ample. 
For 4” bib-taps, demands from 1 to 5 gpm. 
(Imp.) recommended. Flush tanks to water 
closets demand 1 gpm. (Imp.).. Demand for 
showers from 14 to 8 gpm. (Imp.). Part 
II. Cold Water Services: Procedure in 
Design. L.B.Escritr. Ibid. 106:365 (July 
18, °47). Hydraulic gradient (of service 
pipe) taken from company’s main at min. 
pressure to head above ball valve sufficient 
to pass quant. required to fill cistern. No 
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fixed rule as regards filling time. Satisfactory 
rule is to assume cistern must fill in 8 br. 
Hydraulic gradient in distributing pipes js 
pressure at bottom of cistern to distance above 
taps equal to loss of head through fittings, 
No tech. objection to moderate negative pres. 
sure on length of pipe provided air-lock can. 
not occur and provided there is no intention of 
future draw-off point being made to pipe 
under negative pressure.—H. E. Babbitt, 


Maintenance and Exploitation of Water Dis. 
tribution Systems in Rural Communities. A. 
Biev. Tech. l’Eau (Belg.) p. 15 (Nov. '47), 
Past experience has shown that maint, 
and exploitation of services in rural areas re. 
quires similar organized groups as for larger 
cities, within limits of reasonable cost of 
water. Since war many small communities 
endeavor to provide similar services as jn 
cities, but costs too high. Believed that 
private initiative could best provide services, 
—W. Rudolfs. 


Projects for Water Distribution in War- 
Damaged Communities. M. Gosse.m, 
L'Eau (Fr.) 33:38 (Apr. '46). Number of 
war-damaged community water supplies 
about 1800. Of 1054 war-damaged supplies 
studied, 70% can be repaired, while others 
can use their old projects for distr.—W. 
Rudolfs. 


Distribution and Treatment of Water in 
France. Anon. L'Eau (Fr.) 33:4 (Jan. 
France has 38,014 communities; number 
of water distr. systems 13,726, of which 2662 
very simple or rudimentary systems. All 
larger cities have their water supplies more or 
less developed. About 3000 projects on 
paper sufficiently developed to begin constr, 
Total of 3000 km. of distr. lines to be con- 
structed during '46-'47.—W. Rudolfs. 


Cylindrical Water Tanks. S. McConneL. 
Civ. Eng. (Br.) 41: 142 (Apr. '46). Cylin- 
drical shape gives max. economy for storing 
water at ground level. Smallest, regularly 
made, corrugated iron tanks are in sizes from 
500 to 30,000 gal. (Imp.). Form of more 
durable type has walls of vertical plates bent 
into cylindrical form jointed with bituminous 
felt strip and bolts. 14-16 gage plates used. 
Tanks range in size up to 23,000 gal. (Imp.). 
With riveted or welded joints, tanks as large 
as 3 mil.gal. (Imp.) built. Small masonry 
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tanks with circular walls of brickwork, con- 
crete blocks or squared masonry with wire 
reinforcement popular. Many watertight 
elevated and exposed tanks have tensile stress 
in concrete of 250 psi. Unfortunately found 
that with such prestresses (as used in U.S. 
practice) large proportion lost, so that if pre- 
stress of } of elastic yield point of 60,000 psi. 
ysed, weight of steel rods excessive. Use of 

tressed wire with ultimate strength of 
185,000 psi. and yield point of 185,000 psi. 
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Problems in the Administration of Water- 
works Systems. A. E. Berry. Wtr. & 
Sew. (Can.) 85:3:17 (’47). Personnel require 
careful selection and training. Water works 
schools, attendance at conventions and library 
of books and periodicals facilitate latter. At- 
tractive well-kept plant increases public con- 
fidence. Every employee must accept re- 
sponsibility to render effective service and 
thus engender good will. Good public rela- 
tions does not consist in merely delivering 
water. Two factors can aid in avoiding in- 
crease in rates to offset advances in cost of 
labor and materials: improved methods and 
reduction in capital costs. Administrator 
should be familiar with “sewer rental” plan of 
financing sewerage systems, many cities 
adding these charges as separate item to water 
bill —R. E. Thompson. 


An Outline for an On-the-Job Training 
Program for Water Department Personnel. 
Anon. Pub. Wks. 78:7:38 ('47). Presents 
outlines of 43 lectures on water treatment 
plant operation divided into eight divisions: 
introduction, including value and function of 
water works, sources and consumption of 
water; treatment of water; safeguarding 
water quality; pipeline materials; hydraulics; 
pipeline construction; maintenance; and 
pumps. First lecture on public relations 
using A.W.W.A. material. Each lecture 
outline includes summary of material to be 
covered, references recommended for study 
and suggested instruction aids such as films, 
graphs or laboratory equipment.—F. J. 
Maier. 


Historical Prices, Replacement Values and 
Water Rates. F. A. Roos. Water (Neth.) 
31:119 ('47). During period '39-'46, inter- 
ests have been reduced from 4} to 3%; cost of 
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tank walls will be thinner than in conven- 
tional design. Recently 400,000 gal. (Imp.) 
tank, 65’ in diam. and 20.25’ high constructed 
with 6” unrestrained walls at bottom. Con- 
crete wall constructed by spraying gunite 
against external or internal form. Wire then 
wound by machine. Recent research in 
France indicates possibility of producing ce- 
ment which expands in setting, promising 
further advances in dealing with problem ol 
prestress.—H. E. Babbitt. 


pipes, equipment, etc., have increased 200%, 
wages 130%; price rise for continuation of 
water mains averages 165%. Allowable in- 


crease in water rates is 25%.—W. Rudolfs. 


Trends of Construction Costs. Roy H. 
Ritter. Proc. 19th Ann. Conf. Md.-Del. 
Wtr. & Sew. Assn. (May 16-17, 46) 50. Eng. 
News-Rec. Cost Index based upon unit costs 
of steel, cement, lumber and common labor 
increased from 100 in ‘13 to 235 in Jan. '39 
and to 335 in Apr. 46. Curve for period '06 
to '46 given and projected to '54. Studies 
from same source indicate labor productivity 
3 that in '39. Indexes published by Whit- 
man, Requardt and Assoc. show cost trend 
of c-i. pipe in place to follow essentially 
same curve. By applying proper indexes to 
past constr. costs, valuations agreeing with 
complete repricing to within 3-5% usually 
obtained. Also of great use in prelim. cost 


estg., if due allowance made for local factors. 


Example given of estg. cost today of filtration 
plant built in ’24, allowing for fact, not fully 
reflected in indexes, that labor cost in south 
now more nearly approaching national avg. 
During World War I, prices increased 115%, 
during World War II 32%. Long term rise 
from '07 to '46 is at rate of 6 points (base 100) 
per yr. Occasionally, costs show long-term 
decline, e.g., road constr., due to improved 
techniques. Such cannot be expected in 
large water mains. Factors influencing future 
trends discussed. Concluded that, over 
period of years, trend in prices always upward. 
R. E. Thompson. 


Survey of Municipal Policy on Financing 
Capital Improvements. ANoNn. Pub. Man- 
agement 29:104 (Apr. '47). Of 677 cities 
with pop. over 10,000 reporting at request of 
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(36%) raised some funds in '46 from current freshet water as distinguished from normaj 
revenues for financing capital improvements. flow, reverse of general rule. Modified go,. Wa 
Of 633 cities, 116 (18.3%) plan to finance all relative rights doctrine applied to overlying H. 
capital projects from current revenues, 343 landowner’s interest in ground water. Diff. 47) 
(54.2%) partly from bonds and partly from culty in control of ground water development frot 
current revenues, and 174 (27.5%) from bond caused by court decision not recognizing public clos 
issues only. Details for '46 given for individ- concern in regulation where overdraft exists, pre 
ual cities classified into 4 pop. groups. Many Discussion of modern view that all ground tra’ 
projects built following World War I not paid water is flowing in definite channel, abandon. unt 
for yet and as result ultimate cost almost _ ing legal fiction of vagrant percolating water, rest 
double original. Also, cities involved entered Numerous charts showing nature of ground con 
depression with high fixed costs. Even with water occurrence in islands. Demonstration par 
present low interest rates, borrowing increases of necessity to correlate both surface water chi 
costs 20-40%. Advisable for cities to con- and ground water supplies in exercising con- by 
sider levying special tax earmarked for capital trol or determining rights. Provides basis ity 
projects. Tax burden would be increased for intelligent and effective evolution of law ma 
during first several yr. but would be lower in to prevent overdevelopment of water re. Or 
long run. Present period of prosperity ex- sources and to provide procedures for detn, ant 
cellent time to start pay-as-you-go program. and admin. of water rights.—C.T. Waldo. ten 
Method requires master city development dis 
plan and long-range capital budget, needed Radio Communication System for Water pne 
works being scheduled on basis of urgency Utilities. CHartes A. Brooks. W.W. Eng. der 
and ability to finance them. Idea must be 499-948 (Aug. 6, 47). Description of uses of loc 
sold to public—R. E. Thompson. radio to the water system, procedure for 
The Hawaiian System of Water Rights. dia 
Wetts A. HurcwHins. Honolulu, T.H. ary 
(1946), 233 pp. Detailed, well annotated and chi 
indexed a describes physical and historical Why Do Consumers Complain? Norman de 
features of Hawaiian Islands, traces peculiar J. Howarp. W.W.Eng. 100:787 (Jul. 9, ler 
nature of land titles from native monarchy to 47). Account of various water complaints inc 
present, sets forth unique surface and ground received by Toronto Water Dept. and actual chi 
water right systems, discusses title to lands C#USES of trouble discovered.—Ed. chi 
under water, regulation of artesian wells, up 
navigable waters, eminent domain, historical Sanitation Needs—How Much and Where. pr 
and present management of Honolulu water ANON. Eng. News-Rec. 139:42 (Jul. 10, 47). wi 
works. Basic public ownership of water U.S. Public Health Service inventory shows ab 
resources not recognized in Hawaii, title to that water supply and waste disposal re a0 

water follows ownership of land. Judicial — call for expenditure of $7,800,000. 
application of riparian doctrine to surplus : 
HYDRAULICS 
Pi 
The Flow of Water Through Cast-Iron Spun lined pipe C approx. 142. Following formula Or 
Pipes. J. F. AGNew. Wtr. & Wtr. Eng. — gives relative carrying capac. that can be 15 
(Br.) 50:274 (June '47). In 1775 Antione de expected after any number of years of service: ft. 
Chezy proposed formula V = C VRS, where 15 
V is veloc. in fps., R is hydraulic radius, in a C, (¢ = an" Ce 
ft., S is hydraulic slope, and C is variable (1 + r%N)°-* d pe 
coef. It varies with roughness, R, and S. _ fre 
In 1900 Williams and Hazen proposed V=_ in which C; known coef., Cz required coef,, ot 
CR°. S95 For new, coated spun pipe, C 1% estd. rate per cent of increase of loss of in 

approx. 135, and formula becomes V = 178 _ head per yr.; N number of years of service, 
(r/2)°-8(H,,/1000)° in which r radius of d diam. of pipe; and éd estd. reduction of bore D 
bore in ft., H, = 6.296V'-85/d!-\7, and d bore per yr. (Charts given for soln. of some M 
size in inches. For concrete or bitumen- formulas.)—H._E. Babbitt. W 
pr 
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Water Hammer, Its Cause and Cure. Lewis 
H. KessLer. The Ladle. 23:5:10 (May 
'47). Hammer due to high pressure resulting 
from sudden flow interruption, as when valve 
closed rapidly. Water not appreciably com- 
pressible and high-intensity pressure wave 
travels back and forth in system at 4000 fps. 
until force spent. Rupture or leakage may 
result, and noise, although not necessary ac- 
companiment, transmitted by piping to all 
parts of building. Hammer and _ freezing 
chief causes of pipe failure. Severity detd. 
by wt. of water in pipe, flow veloc. and rapid- 
ity of interruption. Pressure rise approxi- 
mates 60 psi. for 1-fps. decrease in veloc. 
Ordinary air chamber, properly sized, located 
and installed, efficient and economical for 
temporary protection but air contd. soon 
dissipated. To overcome this, mechanical 
pneumatic arrestor, called sealed air chamber, 
devised in which air cushion permanently 
locked within highly elastic metal bellows 
that compress and expand under essentially 
balanced pressure. Typical pressure-time 
diagram for system with and without ordin- 
ary and sealed air chambers given. Air 
chambers reduce considerably rise in pressure, 
decrease pressure waves from 7 to about 4 and 
lengthen time between peaks. Effectiveness 
increases with vol. For same air vol., sealed 
chamber somewhat more efficient. Sealed 
chamber made in 5 sizes, size used depending 
upon length and diam. of pipe and static 
pressure. In most cases, hammer pressure 
will be reduced to below 200 and usually to 
about 125 psi. Without protection, 600 psi. 
not uncommon.—R. E. Thompson. 


Determining Storage Capacity by Aerial 
Photography. RoyaL CLARK. Pub. 
Power 5:6:8 (Nov. Storage capac. of 900 
-acre regulating reservoir in Loup R. (Neb.) 
Pub. Power Dist. surveyed by air in 1947. 
Only capac. above min. operating level (el. 
1524.0) considered. Photos taken from 5500- 
ft. altitude while water level at el. 1524.2, 
1528.5 and 1530.2 (max. operating level). 
Contour map of reservoir constructed by inter- 
polating between apparent shorelines traced 
from photos. Highly satisfactory results 
obtained at half cost of sounding method used 
in 1941 survey.—Ed. 


Detection of Ground Water by Geo-electrical 
Methods. V. Gas, Wasser, 
Warme (Austria) 1:208 (Aug. '47). To det. 
presence of water, rock must behave electric- 
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ally different. Resistance of normal surface 
water varies between 100 and 10,000 ohms. 
Resistance of pold. water may be reduced to 
10 ohms. Resistance of ground water varies 
between 10 and 300 ohms, while settled and 
brackish ground water shows values as low as 
1 ohm. Limestone increases resistance; 
ultimate value depends upon length of time 
water has been in contact with soil or rock or 
amt. of salt in soln. If resistance of water 
and pore vol. of rock known, resistance of 
rock strata in question can be caled.: P = 
KP,,, where P is specific resistance of water 
holding rock and P,, resistance of water soln. 


in pores. K can be taken from following 
table: 
% Pore 
Vol. Filled 
2 
5 
10 
26 


47.5 2.6 


Measurements made with electrodes. Meas- 
urements do not displace drilling, but supple- 
ment it in detg. ground water levels.— 
W. Rudolfs. 


How to Speed up Slide-Rule Work. LEE 


Jounson. Eng. News-Rec. 139:112 (July 
24, °47). Improved slide-rule procedure, 
called ‘‘center-drift method,” requires } 


usual amount of movement and 3 as much 
time by substituting eye and head for hand- 
work.—Ed. 


Slide Rule Speeds Pipe Studies for Water 
Supply Systems. Benjamin C. Seat. Eng. 
News-Rec. 138:938 (June 12, '47). Method 
presented of solution of distribution system 
problems using slide rule, friction loss tables 
and skeletonized outline of grid.—Ed. 


The New Slide Rule of the Vienna Water 


Works. Kart HELMICH-WEIDEMANN. Gas, 

Wasser, Warme. (Austrian) 1:5:87 (Apr. 
47). Vienna formula is of type 


where consts. used depend on class system 
from 1 to 10 relating to increased roughness. 
Diagrams show how this class system can be. 
correlated to calcns. with other formulas. 
Slide rule then permits calcn. of loss of head, 
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relations of veloc. and diam., flow in partially 
filled pipes, and overflow velocs. with various 
coefficients of contractions, all in metric 
system —Max Suter. 


The Venturi Meter. A.L. Hancock. Wrtr. 
and Wtr. Eng. (Br.) 48:670 (Dec. '45). 
Tables give examples of Venturi calculations 


Modern Swimming Baths. M. ReEvaAvux. 
Travaux (Fr.) 28:77 ('44). Summary Cur- 
rent Lit. 17:204 (July '44). In discussion of 
design of swimming baths section on methods 
of treatment of water included. Formerly 
supplies of water for swimming baths taken 
from canals, rivers, ponds, or sea; with sup- 
plies of this type danger of contamn. cannot 
be overlooked even when water has been 
settled ard filtered. Utilization of city water 
supplies with periodic emptying and cleaning 
of pool more satisfactory. Frequent empty- 
ing expensive, however, but without frequent 
cleaning water rapidly becomes dirty. Addn. 
of large doses of antiseptic such as eau de 
Javelle or copper sulfate may leave tastes 
and odors in water and may cause irritation 
of eyes of swimmers. In more modern pro- 
cedure water withdrawn from one end of 
bath and returned to other end; treatment 
provided during cycle. Diagram given il- 
lustrating typical treatment system in which 
water first passed through strainer which re- 
moves gross impurities; aluminum sulfate 
and sodium carbonate then added and water 
finally filtered through closed filters of pres- 
sure type. Filters cleaned by reversing flow 
of water through them. Disinfection most 
commonly effected by addn. of low doses of 
chlorine, introduced either as water leaves 
bath or at outlet of filters. In France, 
hypochlorite, gaseous chlorine, and chlora- 
mine employed for disinfection. Chlora- 
mine not used to large extent; although it has 
advantage of not imparting odors to water its 
bactericidal action not as powerful as that of 
chlorine alone.—P.H.E.A. 


Application of Diatomaceous Earth Filters 
to Swimming Pool Recirculation Systems. 
JaMes W. ENGLE. Proc. 19th Ann. Conf. 
Md.-Del. W. & Sew. Assn. (May 16-17, 46) 
p. 36. Pressure or gravity rapid sand filters 
should provide 8-hr. turnover at filtration 
rate of 2-4 gpm./sq.ft. E. prefers gravity 
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based on various formulas, with test results 
for comparison. Tables show also how ac. 
curacy of Venturi meter may be detd, by 
measurement of differences of head across 
Venturi tube, instead of by volumetric test. 
Different types of Venturi tube are included, 
as well as variety of sizes and rates of flow.— 


H. E. Babbitt. 

type, ee for larger pools, as condition 
more readily ascertained, repairs more easily 
made and better coagulation possible. With 
pressure filters and pot chem. feeders, coagu- 
lation frequently incomplete prior to filtra- 
tion. Recently, diatomaceous earth, enorm- 
ous deposits of which occur in Calif., finding 
favor as filter medium. Commercial product, 
processed and graded and known as diatom- 
aceous filter aid, available in several grades 
from fine, 1-12 w, to coarse, 12-45 yw. In 
industry, precoat of diatomaceous earth built 
up on permeable foundation and often small 
amt. added continuously as “body feed’ to 
liq. being filtered to maint. porosity of filter 
cake. Field sand filters, standard army 
equip. at beginning of war, did not remove 
amebic cysts and cercariae of schistosomes or 
blood flukes when operated at rates up to 10 
gpm. per sq.ft., and efficiency not good even 
at about half this rate. Research resulted in 
development of diatomaceous earth filters 
which removed all cysts and cercariae and over 
90% of bacteria and reduced turbidity to 0.1 
ppm. Filter, now standard army equip., 
consists of shell contg. group of machined or 
fluted plastic tubes (filter elements) extending 
down from filter head or manifold and about 
which is wound helix of closely spaced monel 
metal wire. Other types of elements include 
nonferrous tubular shell over which is slipped 
porous rubber sleeve, and porous corundum 
cylinders. Filter cake of diatomaceous earth 
formed on element either as precoat or by 
continuous feed. Coagulated and settled 
water pumped into bottom of filter, together 
with small amt. of filter aid, passes through 
filter cake and hence upward through tubes to 
manifold. Filtration rate averages 3-5 gpm. 
per sq. {t., decreasing from 10 to 2 during run. 


Reversing direction of flow for about 1 min. 
removes cake, which is discharged to waste, 
and process repeated. For swimming pools, 
etc., such filters available with capac. up to 
400 gpm., 


tank for latter being 36” diam. and 
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g’ 5” high. Pretreatment should not be 
necessary for swimming pools. One army 
pool of 70,000-gal. capac. equipped with filter 
18” diam. and 5’ 10” high with filtering area 
of 25 sq.ft. and capac. of 150 gpm. Cost 
approx. $1600 less than pressure sand filter 
and installation cost $1000 less. Cost of 
filter aid and chem. about } that for sand 
filters, allowing for saving in backwash water, 
and space required only yy. Approx. 2.5 Ib. 
coarsest grade diatomaceous earth, at 4.5¢/Ib., 
applied as precoat (no body feed) for each 
runof up to 14 hr. About 1 ppm. Cl maints. 
0.6-0.8 ppm. residual in pool and pH varies 
from 8.0 to 8.4, make-up being 8.3. Special- 
ized training not required for operation. 
Std. design criteria for such filters should be 
established. Tests indicated that by inter- 
rupting flow to allow cake to drop off elements 
and resuming filtration without discharge of 
sediment, second runs 50-75% of initial run 
can be obtained. Discussion: Epwarp S. 
Hopkins. Ibid. p. 46. Army expts. in '45 
briefly outlined. HeNry N. ARMBURST. 
Ibid. p. 48. Approx. 1500 diatomite filters 
shipped for U.S. Navy before war ended. 
Units consisted of 4 porous tubes of Al.O; 
suspended in 18” stainless steel shell, filtering 
area being 8.8 sq.ft. and rated capac. 25 gpm. 
Unofficial report indicates clean sparkling 
water produced even from grossly pold. and 
turbid rice paddies, biol. purif. being excellent. 
Water not precoagulated and filter aid used 
one of finer grades. Similar units with filter- 
ing area of 30 sq.ft. in same shell now used for 
swimming pools. At 2-5 gpm. per sq.ft., 
2 of these in parallel deliver avg. of 1 mil. gal. 
between backwashes to indoor pool, pool water 
being superior in clarity and color to that when 
sand filters employed. Filter aid applied 
continuously at 2-3 ppm. rate and avg. con- 
tinuous filter run about 6-7 days. Turbidity 
removal 99.5% at least. Believed that color 
also gradually removed. When pool first 
filled, coagulation and settlement could be 
effected in pool itself, removing sediment with 
vacuum cleaner. New metal element de- 
veloped with higher porosity and much lower 
pressure loss than those in current use.—R. E. 
Thompson. 


Some Results of Bromine for Swimming Pool 
Disinfection. Wtr. & Wtr. Eng. (Br.) 49:48 
(46). “In paper read to American Public 
Health Assn. convention, '43, C. A. Hyatt 
and E. A. Piszczek described use of bromine 
for disinfection of water for swimming pools. 


SWIMMING POOLS 


In method used stream of water introduced 
into bromine and soln. or emulsion formed 
mixed with large vol. of water. They con- 
cluded that bromine in swimming pools had 
bactericidal action and caused no irritation to 
swimmers, even when concn. of bromine 
greater than optimum dose. Bromine more 
effective than chlorine for destroying coliform 
bacteria; it also killed algae. Filter runs 
longer when bromine used than when chlorine 
used.” —P.H.E.A. 


The 1945 Water Itch Eradication Program. 
Mitton P. ApAMs. Michigan Pub. Health 
33:123 (July °45). So-called “water itch" 
nuisance severe handicap to tourist business in 
certain sections of Mich. Larvae of some of 
species of bird schistosomes, worms living in 
avian blood stream, cause of this temporary 
skin infection. Same problem has been re- 
ported from other states and Can. Biol. 
cycle of larvae traced from natural host, 
through certain species of snails, to man. 
Since man an abnormal host larvae do not 
penetrate beyond skin but set up severe 
itching which usually lasts 4-7 days. Unless 
secondary infection caused by rubbing sets 
in, temporary discomfort only result. Since 
certain species of snail intermediaries through 
which man becomes infected, method of con- 
trol consists of freeing beaches of snails by 
chem. treatment. Special summer staff of 
Stream Control Com. has been entrusted 
since '39 with responsibility of controlling 
pest. Copper sulfate and hydrated lime 
used. Method of applying fully described’ 
Snails killed within few hr. after chems. 
applied and water itch disappears until new 
crop of snails returns, generally in 2 to 4 
yr. Chem. treatment does not injure human 
beings, fish, or other aquatic life. Although 
state temporarily in beach-treatment business, 
each resort owner will eventually be required 
to obtain and handle his own equip. under 
supervision of state.—P.H.E.A. 


Controlling Swimmers’ Itch in Michigan. 
Mitton P. ApAMs. Michigan Pub. Health 
34:117 (June '46). For 7th season Mich. 
Stream Control Com. making available 
equip. for introducing chems. on bottom of 
beaches to kill snails that cause swimmers’ 
itch. Dry chem. mixt., consisting of 5 parts 
of copper sulfate (snow grade) and 1 part of 
hydrated lime, injected into water. Specially 
designed equip., including pump mounted in 
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a boat, issued, and approx. 6” layer of copper 
sulfate soln. deposited on bottom of swimming 
beach. This soln. kills snails within few hr. 
and does not affect human beings, free swim- 
ming fish, clams, and other aquatic life. 
“With a thorough ‘kill’ of snail hosts, water 
itch disappears until new crop of snails re- 
turns, generally in 2 to 4 yr.” Sufficient 
chem. must be used to treat at least 1000 con- 
tinuous feet of beach frontage extending from 
shoreline to ‘‘drop-off.”” It requires approx. 
200 Ib. of copper sulfate and 40 Ib. of hy- 
drated lime to treat beach area of 1000’ 
100’. Further information may be obtained 
from Stream Control Com., P.O. Box 87, 
Lansing 1, Mich.—P.H.E.A. 


Cleanliness at Public Swimming Pools and 
Bathing Beaches. Health News, N.Y. State 
Dept. of Health 23:69 (Apr. 29,'46). Foot 
baths contg. fungicidal soln. required at 
public swimming pools and bathing beaches 
in order to control infections, such as athlete’s 
foot, by Reg. 17, Chap. VI, of Sanitary Code. 
Code amended and no longer requires maint. 
of foot baths. Emphasis placed upon clean 
sanitary floors of dressing rooms, toilet rooms, 
passageways and walks at swimming pools 
and bathing beaches. Personal hygiene, 
supplemented by individual care of feet by 
drying with paper or individual cloth towels, 
offers more practicable means of minimizing 
foot infections.—P.H.E.A. 


Swimming Pool Sanitation. Epwarp J. 
TuLLy. Quarterly Bul., Wisconsin State 
Board of Health 7:10 (Apr.-June ’45). Con- 
trol and maint. of pools in clean and sanitary 
condition matters of grave _ responsibility 
during bathing season when so many persons, 
especially children, rely upon their cooling 
waters for sport and relaxation. As safeguard 
to health of bathers, essential that public 
pool be provided with adequate and effective 
purif. equip. and be under supervision and 
control of competent individual. All bathers 
should be required to take cleansing bath 
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with soap and warm water before entering 
pool. Spitting, spouting of water, blowing 
nose, or otherwise polg. water should also be 
prohibited. After using toilet or urinal 
bather should thoroughly wash with soap and 
water before again entering pool. Opera- 
tional procedures with reference to floating 
off scum into scum gutters, removing deposits 
from walls and floor of pool, algae control, 
filter operation, and disinfection of pool water 
discussed. Chlorine residual should be 
maintd. between 0.3 and 1.5 ppm., pH tests 
should be made daily, and if pool water be- 
comes acid, soda ash should be applied to 
alkalize water.—P.H.E.A. 


Swimming Pools in Florida. WILLIAM D, 
BRYAN JR. Florida Health Notes 39:125 
(June '47). This issue devoted entirely ‘to 
discussion of swimming pools. Article writ- 
ten in such a manner as to be of special interest 
to those who patronize pools. General dis- 
cussion of requirements and operations of 
approved pool presented in question and 
answer form. Technical Memorandum on 
Swimming Pools has been reproduced for 
information of swimmer, together with ex- 
tracts from Fla. State Sanitary Code which 
governs operations of public pools.—P.H.E.A. 


Points to Watch in Building and Maintaining 
a Swimming Pool. E_wyn E. SEELy. Am. 
City 61:118 (Nov. °46). Two main con- 
siderations in building pool are: (1) design 
and constr. and (2) sanitary maint. Design 
should take into acct. peak loads, and all 
surfaces should be easily cleaned to assist in 
sanitary maint. Foundation extremely im- 
portant. Reinforced concrete universally 
accepted as constr. material for outside pools. 
Steel plate may be used for indoor pools. 
Maint. of good water requires recirculation 
through sand filters and chlorination (with 
liq. chlorine being most satisfactory). Ac- 
cording to author “a simple pool 50’ X 100’ 
with required equip. can be built for approx. 
$20,000.""—P.H.E.A. 
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